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PREFACE  TO  THE  SECOND  EDITION 


The  nucleus  of  the  material  that  now  comprises 
tlie  chapters  of  this  book  was  originally  compiled 
to  assist  in  the  introduction  of  the  Pharmacopeia 
of  the  United  States,  its  scope  and  contents  and 
the  possibilities  and  uses  of  official  remedies,  to 
the  physicians  of  this  country.  'While  it  is  true 
that  the  Pharmacopeia  itself  may  be  considered 
as  being,  in  a  certain  sense,  a  reference  book  on 
pharmacology,  the  information  that  it  contains  is 
not  of  a  nature  to  indicate  the  various  actions  of 
the  several  drugs  on  the  animal  organism  or  to 
suggest  the  therapeutic  uses  of  official  remedies. 

Schmiedeberg  asserted,  many  years  ago,  that 
the  proper  function  of  pharmacology  is  to  indicate 
the  way,  or  to  point  out  the  material  that  is  use- 
ful, to  the  clinician  and  not  to  give  detailed  direc- 
tions for  the  therapeutic  uses  of  the  remedies  them- 
selves. 

In  the  following  chapters  an  earnest  effort  has 
been  made  to  heed  these  limitations,  and  the  com- 
pilers have  endeavored  to  discuss,  at  times  at  some 
length,  the  more  important  and  more  reliable  of- 
ficial remedies  from  a  purely  pharmacologic  point 
of  view,  for  it  is  now  generally  admitted  that  the 
pharmacologic  action  is  the  only  reliable  key  to 
the  therapeutic  use  of  a  drug.  To  the  keen  ob- 
server of  matters  medical  it  must  be  evident  that 
the  physician  who  has  secured  a  firm  grasp  on  the 


4  PREFACE  TO  SECOND  EDITION, 

possibilities  and  the  limitations  of  medicinal  sub- 
stances, as  indicated  by  their  pharmacodynamic 
action,  will  not  be  misled  either  bv  the  wily  tales 
of  the  detail  man  or  the  all  too  frequently  hap- 
hazard clinical  observations  made  by  overzealous 
fellow  practitioners.  A  physician  who  has  mas- 
tered the  fundamentals  of  pharmacology  will  thor- 
oughly appreciate  that  there  can  be  no  virtue  in 
secrecy  so  far  as  drugs  and  medicinal  substances 
are  concerned,  and  will  readily  recognize  the  self- 
evident  fact  that  all  of  the  effects  produced  by 
esoteric  combinations  of  well-kno^vn  medicaments 
can,  and  must,  be  produced  equally  well  by  the 
use  of  the  same  medicaments  under  their  proper 
designations. 

With  the  gradual  increase  of  our  knowledge  con- 
cerning the  phamiacology  of  drugs  there  must  be 
a  corresponding  decrease  in  the  need,  or  the  sup- 
posed need,  for  the  empiric  use  of  complex  mix- 
tures of  either  known  or  unknown  composition, 
and  the  future  medical  practitioner  will  be  in  a 
position  to  evolve  a  comprehensive  system  of  drug 
therapeutics  from  an  intimate  knowledge  of  the 
pharmacology  of  but  a  limited  number  of  drugs 
and  will,  therefore,  be  free  to  ignore  the  use  of  all 
nostrums  or  ready-made  prescriptions. 

The  first  reprint  of  the  original  articles,  in  book 
form,  was  in  the  nature  of  an  experiment,  and  it 
is  particularly  gratifying,  therefore,  that  a  second 
edition  is  needed  at  this  time.  The  rapidity  with 
wliioh  the  first  edition  was  sold  evidences  a  healthy 
spirit  of  inquiry  on  the  part  of  medical  practi- 
tioners, and  is  no  doubt  indicative  of  an  honest 
attempt  on  the  part  of  many  older  men  in  the 
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medical  profession  to  break  away  entirely  from  the 
use  of  secret  or  proprietary  nostrums  and  confine 
themselves  more  and  more  to  open  formulas  and 
official  preparations. 

The  compilers  of  the  material  herewith  pre- 
sented are,  however,  desirous  of  doing  even  more 
than  this.  They  are  anxious  to  awaken  a  more 
widespread  recognition  of  the  fundamental  prin- 
ciples of  a  rational  materia  medica  based  on  de- 
monstrable action  of  medical  substances  on  the  ani- 
mal organism.  They  feel  that  with  a  proper  ap- 
preciation of  the  possibilities  of  the  science  of 
pharmacology  the  practice  of  medicine  can  rid  it- 
self of  the  overconfidence  of  the  more  credulous  in 
complex  specifics,  and  also  rid  itself  of  the  last 
vestiges  of  therapeutic  nihilism,  real  or  imaginary, 
that  is  now  evidenced  by  the  practices  of  some  of 
the  more  skeptical.  In  place  of  the  really  unsat- 
isfactory conditions  of  to-day  we  may  look  for- 
ward then  to  a  healthy  spirit  of  optimism  based  on 
the  demonstrable  action  of  substances  of  definite 
composition. 

The  compilers  wish  to  lay  particular  stress  upon 
the  obligation  which  every  man  owes  to  his  profes- 
sion— ^the  duty  to  transmit,  unimpaired,  the  knowl- 
edge of  the  action,  and  comparative  value  of  thera- 
peutic agents,  which  he  has  received  as  the  result 
of  past  experiences,  with  the  added  weight  of  his 
own  experience  based  on  intelligent  observation. 
This  is  wholly  impossible  with  those  who  take  up 
and  follow  the  cry  put  into  their  mouths  by  wily 
makers  of  nostrums — "I  will  use  anything  that 
helps  my  patients."  Such  an  obviously  correct 
procedure  is  made  the  excuse  for  using  anything 
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that  is  said  to  help  the  patient,  which  is  verv  com- 
monly the  exact  opposite  of  what  the  original  say- 
ing proclaims. 

It  is  extremely  difficult  to  know  what  will  help 
our  patients  at  times,  but  it  is  never  difficult  to 
find  scores  of  remedies  which  are  said  to  help  any 
given  condition.  When  carefully  analyzed  this 
frequently-heard  cry  is  found  to  be  an  obviously 
shallow  expression,  as  it  presupposes  infinite  thera- 
peutic and  pharmacologic  knowledge.  If  it  is  fol- 
lowed with  nostrums  as  a  basis  we  must  soon  come 
to  the  point  of  utter  confusion  so  far  as  ex- 
perience IS  concerned,  for  the  nostrum  exists  but  a 
day,  until  another,  more  blatantly  advertised,  re- 
places it. 

One  really  great  evil  which  pertains  to  the  nos- 
trum traffic,  and  one  which  is  not  usually  consid- 
ered, is  the  deliberate  attempt  to  misrepresent  and 
belittle  the  value  of  thoroughly  well  established 
official  remedies.  If  a  manufacturer  attacks  the 
products  of  a  rival  a  counter  attack  will  let  in  too 
much  light  for  the  good  of  either,  hence  there  is 
a  mutual  regard,  or  at  least  tolerance,  established 
between  nostrum  makers,  but  it  appears  that  no 
one  is  particularly  interested,  at  least  financially, 
in  the  official  materia  medica,  and  attacks  may  be 
made  on  official  articles  with  impunity.  With  the 
individual  practitioner  this  species  of  attack  fre- 
quently leads  him  to  overlook,  or  to  ignore  entirely, 
his  heritage  of  the  knowledge  of  the  therapeutics 
of  official  articles,  sometimes  the  result  of  centuries 
of  experience,  and  to  lend  an  all  too  willing  ear  to 
the  claims  of  the  nostrum  maker,  only  to  find  that 
he  has  been  misled  and  that,  through  him,  his  pa- 
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tients  have  been  deprived  of  the  advantages  of  past 
experiences  to  which  they  were  rightfully  entitled. 
The  following  simple  rules  of  prescribing  have 
been  formulated  by  Torald  Sollmann  and  are  well 
worth  careful  consideration : 

1.  Do  not  use  any  new  substitute  (except  in  the 
way  of  scientific  experimentation)  unless  it  pos- 
sesses distinct  advantages  over  the  older  remedies. 

2.  Do  not  use  a  ready-made  mixture  in  condi- 
tions which  require  individual  consideration. 

3.  Do  not  prefer  monopolistic  proprietary  reme- 
dies to  official  drugs. 


THE    PHARMACOPEIA    AND    THE 
PHYSICIAN. 


INTRODUCTION. 

The  Pharmacopeia  of  the  United  States  of 
America  has  been  the  generally  accepted  authority 
and  the  professed  guide  of  American  medical  men, 
in  matters  therapeutic  and  pharmaceutic,  for  over 
eighty-five  years.  Since  the  publication  of  the 
first  edition,  in  1820,  the  book  has  undergone  eight 
decennial  revisions  and  to-day  it  is  universally 
conceded  to  be  the  peer  of  authoritative  books  of  its 
kind,  for  its  scientific  accuracy  as  well  as  for  the 
general  excellence  of  the  descriptions  and  direc- 
tions that  it  contains. 

This  recognized  superiority  of  the  Pharmacopeia 
of  the  United  States  of  America,  in  its  own  par- 
ticular field,  and  its  generally  accepted  authority, 
as  a  guide,  in  all  matters  relating  to  the  strength 
and  purity  of  the  medicinal  articles  enumerated 
in  its  pages,  is  all  the  more  remarkable  in  that 
previous  to  the  enactment  of  the  Pood  and  Drugs 
Act,  June  30,  1906,  it  had  never  been  granted  a 
general  recognition  by  statutory  laws. 

This  lack  of  legal  recognition  has  undoubtedly 
been  a  disadvantage  to  the  book  in  so  far  that,  in 
the  past  two  decades  at  least,  the  contents,  and 
even  the  very  existence,  of  such  an  authoritative 
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book  have  been  largely  lost  eight  of  by  American 
physicians,  and  official  remedies  have  been  eclipsed 
to  a  very  marked  degree,  or  overshadowed  by  the 
innumerable  patented  and  proprietary  remedies 
that  are  constantly  brought  to  the  attention  of 
medical  men  in  the  advertising  material  with  wliich 
their  offices  are  regularly  deluged. 

With  a  view  of  bringing  the  Pharmacopeia  itself, 
its  scope  and  its  contents,  more  prominently  before 
the  medical  profession,  it  is  proposed  to  present,  in 
the  following  chapters,  a  collection  of  facts  and 
suggestions  bearing  on  the  number  and  variety  of 
therapeutic  indications  that  may  be  fully  met  with 
official  drugs  and  preparations. 

It  is  also  proposed  to  call  attention  to  the  un- 
reasonable claims  and  the  extraordinary  statements 
that  are  frequently  made  in  connection  with  some 
of  the  arbitrary  combinations  of  drugs  that  are 
offered  as  proprietary  remedies  or  "patent"  medi- 
cines, and  to  compare  the  probable  limitations  of 
these  self-styled  panaceas  with  the  possible  applica- 
tion and  the  varied  uses  of  the  more  simple,  and 
therefore  more  generally  reliable,  official  remedies, 
the  composition  as  well  as  the  purity  of  which  can 
be  readily  determined  by  well-known  and  easily 
applied  methods. 

It  must  be  admitted  that  even  the  most  recent, 
the  eighth  decennial,  revision  of  the  Pharmacopeia 
is  not  free  from  erroi's  of  commission  and  omis- 
sion, but  many  of  the  shortcomings  that  are  usual- 
ly attributed  to  the  book  are  really  due  to  the  gen- 
eral lack  of  interest  that  has  been  displayed  by 
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pli3^sicians;  and  these  shortcomings  will  be  cor- 
rected in  future  revisions,  if  members  of  the  medi- 
cal profession  will  only  make  their  needs  and 
wishes  known  at  the  proper  time  and  place. 

It  has  been  repeatedly  asserted  that  the  Pharma- 
copeia of  the  United  States  is  designed  primarily 
for  pharmacists  and  for  the  manufacturers  of 
pharmaceutical  galenicals,  and  that  it  contains  lit- 
tle or  nothing  of  direct  interest  to  the  physician. 
One  of  the  prime  objects  of  the  following  chapters 
is  to  demonstrate  that  this  assertion  embodies  only 
a  half  truth  and  that  the  present  edition  of  our 
national  Pharmacopeia  really  contains  much  that 
should  interest  every  physician. 

In  this  connection  it  should  also  be  remembered 
that  the  technical  descriptions  and  tests,  for  which 
the  average  physician  may  think  he  has  little  or  no 
use,  are  in  reality  essential  to  secure  for  him  and 
his  patients,  remedies  that  are  not  only  reliable, 
but  which  are  also  uniformly  active. 

The.  leaders  in  American  medicine  have  con- 
tributed so  little  to  the  evolution  and  advancement 
of  the  Pharmacopeia  of  the  United  States  of 
America  during  recent  decades,  that  it  will  be 
interesting,  if  not  surprising,  to  many,  to  be  re- 
minded of  the  fact  that  the  inception  and  inaug- 
uration of  the  Pharmacopeia  are  to  be  accredited 
to  the  leading  minds  in  the  medical  profession  of 
this  country  about  eighty  years  ago. 

Lyman  Spaulding  suggested  the  first  practicable 
plan  for  securing  a  national  Pharmacopeia  at  a 
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With  the  ar^rent  of  the  new  cenniry,  there  ap- 
r-ears  to  have  been  a  re-awakening  on  the  part  of 
th'i-  me!iibers  of  the  medical  piv^restion.  and  the 
inT-rres:  that  has  t»evn  manirestei?  in  the  work  of 
:hr  Co^iEoil  on  Pharmacy  and  Chemistry  of  the 
American  Medical  Association,  the  artic^e;^  that 
have  apTK-ared  in  lay  journals  on  tl:e  abuse  of  nos- 
trums bv  the  lain-  and.  last  but  bv  no  means  least. 
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the  enactment  of  tlie  Federal  Food  and  Drugs  Act, 
have  all  contributed  to  a  renewed  interest  in  true 
and  tried  remedies — an  interest  the  authors  of  the 
following  chapters  have  endeavored  to  enlarge 
upon  and  to  foster. 

THE    USE    OF    EXTRAPHARMACOPEIAL    SUBSTANCES 
AND  THE  NATIONAL  FORMULARY. 

A  review  of  the  application  and  the  uses  of 
pharmacopeial  articles  should  be  supplemented  by 
a  discussion  of  permissible  extrapharmacopeial 
substances,  and  at  least  a  passing  reference  to  that 
most  legitimate  of  all  sources  for  extrapharmaco- 
peial preparations — the  National  Formulary. 

To  appreciate  more  thoroughly  the  need  for  au- 
thoritative works  of  reference  on  extrapharmaco- 
peial preparations  we  must  remember  that  the 
remedies  which  have  been  properly  included  in  the 
National  Pharmacopeia  constitute  but  a  very  lim- 
ited portion  of  the  possible  resources  of  medical 
men  of  the  present  day,  and  are  practically  con- 
fined to  those  well-known  drugs  and  preparations 
that  are  generally  used  in  all  parts  of  the  country, 
and  may,  therefore,  be  considered  as  being  thor- 
oughly well  established. 

Despite  the  fact  that  a  medical  practitioner  who 
is  thoroughly  well  acquainted  with  the  established, 
or  oflBcial,  materia  medica  is  in  a  position  to  meet 
nearly  all  physiologic  as  well  as  therapeutic  indi- 
cations, so  far  as  known,  there  is  no  gainsaying  the 
fact  that  there  can  be  no  progress  without  experi- 
mentation, and  experimentation  in  the  field  of 
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materia  medica  implies  the  use  of  new  remedies 
in  comparatively  well  understood  pathologic  con- 
ditions, or  the  use  of  established  or  otherwise  well 
understood  remedies  in  conditions  that  are  less 
well  understood. 

With  the  gradual  increase  of  our  knowledge  of 
the  physiologic  action  and  the  limitations  of  medic- 
inal substances  there  is  a  correspondingly  decreas- 
ing need  for  the  empiric  use  of,  or  the  haphazard 
experimentation  with,  drugs  and  other  therapeutic- 
ally active  substances.  On  the  other  hand,  it  must 
also  be  remembered  that  physiologic  indications, 
as  we  understand  or  interpret  them  at  the  present 
time,  do  not  fully  represent  the  therapeutic  uses 
and  the  limitations  of  medicinal  substances  in  the 
diseased  human  organism. 

Bearing  in  mind,  then,  the  imperfect  state  of 
our  knowledge  concerning  the  normal  functions  of 
the  several  organs  of  the  human  body,  the  possible 
irregularities  or  diseases  and  the  treatment  of  these 
irregularities  with  the  more  or  less  imperfect  ma- 
terials at  our  command,  and  the  demands  on  the 
general  practitioner  in  the  daily  routine,  no  reason- 
able individual  can  possibly  object  to  the  use  of 
safe  and  well-understood  substances  that  have  been 
demonstrated  to  possess  medicinal  virtues,  though 
they  have  not  been  admitted  to  the  roll  of  more 
thoroughly  established  articles  represented  by 
the  Pharmacopeia.  Here,  however,  differences  of 
opinion  will  arise  as  to  what  constitutes  a  safe  and 
well-understood  medicinal  substance.     Since  it  is 
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impossible  for  a  medicinally  active  substance  to  be 
potent  only  for  good  and  to  be  innocuous  as  far  as 
deleterious  results  are  concerned,  we  must  modif}- 
the  first  part  of  our  recjuirements  and  limit  it  to 
articles,  the  action  and  uses  of  which  have  been 
established. 

While  this  requirement  would  undoubtedly  con- 
stitute a  reasonable  and  rational  safeguard,  it  will 
be  difficult  to  limit  ourselves  to  it  too  strictly.  The 
reasons  for  this  will  become  more  evident  when 
we  remember  that  such  a  comparatively  simple 
drug  as  squill,  which  has  been  in  continuous  use 
for  hundreds  of  years,  even  now  is  not  well  under- 
stood, either  chemically  or  physiologically,  and  that 
digitalis,  a  drug  that  has  been  studied  by  the  lead- 
ing men  in  the  medical  profession  almost  continu- 
ously for  half  a  century,  still  presents  problems, 
both  to  the  clinician  and  the  pharmacologist. 

When  we  realize  how  little  positive  knowledge 
we  possess  of  the  action,  uses  and  limitations  of 
drugs  and  medicinal  preparations  that  have  been 
in  continued  use  for  a  long  period  of  time,  we 
begin  to  suspect  that  many  of  the  positive  claims 
that  are  now  being  made  in  connection  with  new 
drugs  and  medicinal  preparations  that  have  been 
after  more  careful  observations,  be  found  to  be  far 
from  correct. 

The  secondary  or  so-called  untoward  effects  of 
many  drugs  and  preparations  are  so  insidious  that 
much  harm  may  be  done  before  it  becomes  known 
that  such  untoward  effects  should  be  looked  for. 
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As  an  illustration  of  the  harm  that  may  result 
from  the  indiscriminate  use  of  even  the  compara- 
tively few  new  remedies  that  appear  to  have  estab- 
lished themselves  as  permanent  additions  to  our 
materia  medica,  attention  is  directed  to  the  harm 
that  has  been  done,  both  directly  and  indirectly,  by 
acetanilid. 

For  over  twenty  years  acetanilid  was  freely 
used,  either  in  substance  or  in  the  form  of  various 
mixtures  that  are  even  now  being  marketed  as  pro- 
prietary nostrums.  All  of  these  preparations  were 
presumed  to  be  potent  factors  for  good  and  innocu- 
ous so  far  as  any  deleterious  results  were  con- 
cerned. 

Despite  the  fact  that  many  physicians  suspected 
that  acetanilid  was  directly  responsible  for  a  long 
train  of  little-understood  symptoms,  that  occur  as 
complications  secondary  to  its  excessive  or  contin- 
ued use,  it  is  fair  to  presume  that  but  few  were 
prepared  to  assert  that  acetanilid  was  directly  to 
blame  for  so  many  really  serious  complications, 
and  even  deaths,  as  have  been  reported  during  the 
past  few  years. 

Of  the  other  new  remedies  that  are  widely  used, 
largely  because  manufacturers  have  asserted  that 
they  are  free  from  possible  injurious  effects,  we 
may  refer  to  the  widely  used  coal-tar  hypnotics. 
Drugs  of  this  kind  are  freely  used  by  lay  persons, 
of  all  degrees  of  intelligence,  in  the  mistaken  belief 
that  they  are  safe  and  harmless.  It  is  known, 
however,  that  all  hypnotics  conduce  to  the  con- 
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tinued  use  of  sedative  drugs  and  many  are  the 
direct  cause  of  physical,-  mental  and  moral  de- 
generacy. In  addition  to  the  possible  harm  that 
may  result  from  the  continued  use  of  drugs  of  this 
type,  it  has  been  repeatedly  shown  that  the  coal-tar 
hypnotics,  despite  their  reputed  harmleaeness,  have 
been  the  direct  as  well  as  the  indirect  cause,  of 
death  in  many  instances. 

One  more  illustration  of  our  overzealousness  to 
believe  the  assertions  of  manufacturers,  to  our 
own  discredit:  A  few  years  ago  diacetylmorphin, 
better  known  by  the  proprietary  name  heroin,  was 
being  exploited  as  a  perfectly  safe  and  reliable  sub- 
stitute for  morphin.  Heroin  was  reputed  to  pas- 
sess  all  of  the  good  properties  of  morphin  without 
any  of  its  faults,  and  it  was  even  heralded  as  a 
positive  cure  for  the  morphin  habit.  According  to 
more  recent  reports,  however,  heroin  induces  a 
habit  as  persistent  as  that  caused  by  morphin. 

The  experience  that  we  have  obtained  from  these 
now  better  understood,  and  admittedly  valuable, 
remedies  should  be  sufficient  to  make  U6  more 
cautious  in  the  use  of  new  drugs  and  chemicals 
that  are  exploited  by  those  whose  only  interest  is 
commercial.  The  most  evident  need  in  connection 
with  the  introduction  of  new  drugs  and  chemicals 
is  more  information  bearing  on  their  untoward 
results  and  shortcomings,  so  that  unnecessary  repe- 
tition of  disappointing  and  at  times  harmful  ex- 
periences may  be  avoided.  How  imperative  is  the 
need  for  greater  publicity  in  connection  with  newer 
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remedies  is  well  illustrated  by  the  volumes  that 
have  been  published  about  them  during  the  past 
two  decades.  If  we  examine  one  of  the  volumes 
published  ten  years  ago  we  find  hundreds  of  highly 
recommended  substances  that  are  now  out  of  use, 
despite  the  fact  that  no  derogatory  report  can  be 
found  in  the  pages  of  current  medical  journals. 
It  is  evident  that  some  vital  reason  exists  for  the 
disappearance  of  these  substances,  but  the  present 
method  of  eliminating  such  new  remedies  is  objec- 
tionable because  it  is  slow  and  harmful  to  our  pa- 
tients. 

The  publication  of  the  Handbook  on  New  and 
Non-oflBcial  Remedies  by  the  American  Medical 
Association,  through  its  Council  on  Pharmacy  and 
Chemistry,  will  no  doubt  contribute  materially  to 
bring  about  a  better  understanding  and  a  more 
rapid  elimination  of  the  numerous  remedies  of  un- 
certain value  and  composition  that  are  now  being 
offered.  In  this  connection  it  is  fair  to  suppose 
that  manufacturers  who  will  be  given  the  advan- 
tage of  added  publicity,  for  the  desirable  properties 
of  their  several  preparations,  will  not  oppose  free 
and  impartial  discussion  of  the  shortcomings  and 
the  limitations  of  the  same  preparations. 

Drugs  and  chemicals  of  original  and  meritorious 
character  constitute  but  one  of  several  classes  of 
extrapharmacopeial  articles  that  merit  careful  con- 
sideration. A  much  larger  class,  and  one  whose 
use  has  been  accompanied  by  even  greater  abuses, 
consists  of  mixtures  of  more  or  less  well-known 
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substances  whose  i)re])aration  re(|uire8  only  ordi- 
iiarv  pliannacrutieal  skill  and  which  may  be  pre- 
pared quite  as  satisfactorily  by  the  retail  pharma- 
cists as  by  tlie  lar^e  manufacturer.  The  allegations 
tliat  are  usually  nuide  for  mixtures  of  this  kind, 
wlien  exploited  as  proprietary  products,  are  fre- 
(juently  misleading,  due  to  the  misstatements  that 
arc  made  by  their  manufacturers. 

Another  cause  for  the  present  situation  is  the 
assumption  by  many  manufacturers  that  the  sim- 
ple admixture  of  two  or  more  well-known  sub- 
stances constitutes  a  discovery,  and  that  the  mak- 
ing of  such  a  "dis^covcry,"  or  perhaps  only  the 
rediscovery  of  such  a  discovery,  should  entitle  the 
individual  making  it  to  absolute  control  of  the  par- 
ticular combination,  and  should  further  permit 
him  to  exact  such  profits  as  he  sees  fit. 

Quite  apart  from  the  absurdity  of  the  claim  for 
proprietorship  in  each  mixture  is  the  assumption 
that  because  such  a  mixture  is  made  by  one  certain 
individual  or  firm  it  must  be  invested  with  cer- 
tain new  or  extraordinary  properties  and  will, 
therefore,  be  superior  to  the  same  mixture  when 
compounded  by  some  other  presumably  less  skillful 
persons.  How  far-reaching  the  further  unre- 
stricted progress  of  this  species  of  proprietorship 
might  become  is  indicated  by  the  fact  that  at  the 
present  time  the  available  proprietary  mixtures 
number  over  30,000  distinct  preparations,  and  that 
the  articles  that  are  official  in  the  Pharmacopeia  of 
the  United  States  alone  would  offer  further  possi- 
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bilities  of  untold  thousands  of  similar  ^^original'^ 
mixtures. 

While  it  ifi  reasonable  to  suppose  that  one  manu- 
facturer may  possibly  acquire  a  certain  amount 
of  skill  in  the  combination  of  well-known  ingre- 
dients, or  may  even  be  said  to  exercise  greater 
care  in  the  selection  of  the  constituting  materials, 
these  assertions  and  claims  are  foreign  to  the  ques- 
tion of  proprietorship  and  may  be  conceded  when 
such  facts  are  actually  demonstrated. 

Among  the  factors  that  have  contributed  to  a 
more  reasonable  view  of  proprietorship  in  medic- 
inal compounds  are  the  National  Formulary  and 
other  books  of  its  type.  It  is  more  particularly 
due  to  the  general  recognition  that  has  been  ac- 
corded the  National  Formulary,  as  an  authoritative 
standard,  that  we  are  now  able  to  differentiate 
between  the  reasonable  announcements  that  are 
made  by  reputable  manufacturers  and  the  bold 
claims  of  absolute  proprietorship,  based  on  pre- 
tended priority  of  discovery,  made  by  manufac- 
turers of  questionable  nostrums. 

That  the  use  of  well-established  formulas,  apart 
from  those  contained  in  the  Pharmacopeia,  is  not 
a  recent  one  is  well  illustrated  by  the  natural  se- 
quence and  the  evolution  of  well-known  formu- 
laries in  this  country. 

The  earliest  of  these,  "Formulae  Selectae,  or  a 
Collection  of  Prescriptions  of  Eminent  Physi- 
cians," was  published  by  E.  Donaldson,  New  York, 
in  1818,  two  years  before  the  first  edition  of  the 
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Pharmacopeia  of  the  United  States  was  published 
in  Boston. 

Prom  the  preface  of  this  early  formulary  it  ap- 
pears that  its  publisher  fully  appreciated  the  limi- 
tations and  the  needs  of  popular  formulas  and  the 
contents  of  the  book  show  that  not  a  few  of  the 
problems  that  confronted  the  medical  practitioners 
of  that  early  date  are  still  with  us,  though  changed 
in  character. 

This,  the  earliest  of  the  known  American  Por- 
mularies,  was  succeeded  by  a  number  of  more  or 
less  similar  publications  that  achieved  consider- 
able repute  and  popularity. 

Among  the  more  widely  known  of  these  early 
formularies  it  will  suffice  to  enumerate  Ellis^  Medi- 
cal Formulary,  Beasley's  Prescriptions,  and  Grif- 
fiths' Universal  Pormulary. 

More  than  fifty  years  ago  the  American  Phar- 
maceutical Association  set  for  itself  the  task  of 
compiling  and  promulgating  a  generally  acceptable 
book  of  formulas.  The  first  report  of  a  commit- 
tee on  unofficial  formulas  was  published  in  1857, 
and  the  idea  was  periodically  revived,  from  time'  to 
time,  with  but  indifferent  results. 

After  the  publication  of  the  Pharmacopeia  of 
1880  another  concerted  attempt  was  made  by  the 
American  Pharmaceutical  Association  to  compile 
an  unofficial  formulary.  Under  the  able  leadership 
of  the  late  Dr.  Charles  Eice,  of  New  York,  as 
chairman,  a  committee  presented  "a  preliminar}- 
draft  of  a  national  formulary^'  in  1886  and  issued 
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the  completed  book  in  1888.  The  second  edition, 
under  the  editorship  of  C.  Lewis  Diehl,  the  pres- 
ent chairman  of  the  Committee  on  National  For- 
mulary of  the  American  Pharmaceutical  Associa- 
tion, was  published  in  1896,  and  the  third  (1906) 
edition,  or  the  second  revision,  has  been  accepted, 
with  the  Pharmacopeia,  as  a  legal  standard  under 
the  Food  and  Drugs  Act. 

The  formulas  that  are  contained  in  the  241 
pages  of  this  last  edition  may  be  divided  into 
groups  consisting  of : 

1.  Formulas  from  former  edition  of  the  United 
States  Pharmacopeia.  These  have  been  gathered 
together  in  the  form  of  an  appendix  to  the  Na- 
tional Formulary  and  are  thus  readily  available 
for  reference. 

2.  Formulas  oflBcial  in  foreign  pharmacopeias 
which  have  been  popularized  to  some  extent  in  this 
country  through  medical  literature,  but  not  suffi- 
ciently used  to  warrant  their  being  included  in 
our  national  Pharmacopeia. 

The  many  preparations  of  this  type  include 
well-known  articles  as  Caffein  Sodio-Salicylate, 
Ferrated  Extract  of  Apples,  Pectoral  Species, 
Laxative  Species,  Spirit  of  Formic  Acid  and 
Ethereal  Tincture  of  Ferric  Chlorid,  which  are 
official  in  the  German  pharmacopeia. 

3.  Formulas  introduced  by  prominent  medical 
men  or  teachers  that  are  either  of  comparatively 
recent  origin  or  of  restricted  use. 

This  class  of  formulas  is  perhaps  best  illustrated 
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by  the  dennatologic  pastes  recommended  by  Lassar 
and  Unna,  for  which  a  number  of  type  formulas 
are  included.  Among  others  that  come  under  this 
heading  are  Do])eirs  Solution,  Ijoomis'  Diarrhea 
Mixture  and  Squibb's  Rhubarb  Mixture. 

4.  Formulas  representing  present-day  survivals 
of  the  old-time  "patent  medicines." 

This  class  is  represented  by  Turlington's  Bal- 
sam, Dalby's  Carminative,  Bateman's  Pectoral 
Drops,  Godfrey's  Cordial  and  others. 

5.  Formulas  that  closely  resemble  those  of  well- 
known  nastrums,  or  so-called  ethical  proprietary 
remedies. 

As  noted  before,  this  is  a  class  about  which 
there  exists  an  honest  diiference  of  opinion.  When 
we  remember,  however,  that  the  most  meritorious 
of  these  several  nostrums  represent  very  little  that 
is  original  or  novel  (most  of  them  having  been 
appropriated  from  the  prescriptions  of  well-known 
physicians),  and  that  the  claims  that  are  made  in 
connection  with  many  of  them  are  based  largely 
on  extravagance  and  deception,  the  propriety  of 
using  supposed  imitations  of  any  of  them  presents 
itself  to  us  in  quite  a  different  light. 

To  illustrate  how  very  little  originality  is  repre- 
sented by  the  average  proprietary  medicine  and 
how,  in  not  a  few  cases,,  the  discoverer  of  the  so- 
called  new  remedy  has  succeeded  in  simply  dis- 
guising an  old  and  well-known  formula  by  impart- 
ing to  it  a  new  flavor,  giving  it  some  new  color  and 
conferring  on  it  a  new  name,  we  refer  to  the  fol- 
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lowing  formulas  contained  in  this  late  edition  of 
the  INTational  Formulary : 

The  formula  for  "Alkaline  Antiseptic"  produces 
a  preparation  that  is  suggestive  of  the  widely  ad- 
vertised proprietary  "Glyco-Thymoline/^  From  a 
therapeutic  point  of  view  this  formula  is  evidently 
based  on  the  old  formula  for  "Compound  Solution 
of  Sodium  Borate" — DobelPs  Solution — ^the  only 
evident  difference  being  the  substitution  of  the 
aromatic  antiseptics  for  the  "disagreeable"  carbolic 
acid  and  imparting  to  the  solution  a  characteristic 
color. 

In  the  INTational  Formulary  the  formula  for 
"Chloral  and  Bromid  Compound"  is  strongly  sug- 
gestive of  "Bromidia,"  but  it  also  calls  to  mind  the 
composition  of  the  very  much  older  and  well- 
known  English  formulas  for  chloroform  anodyne, 
chlor-anodyne  and  chlorodyne.  The  American 
"discoverer,"  it  is  true,  has  substituted  a  huge  dose 
of  hydrated  chloral  for  a  safer  dose  of  chloroform 
and  calls  the  resulting  mixture  a  safe  and  harm- 
less one,  "the  hypnotic  par  excellence."  Aside 
from  the  manifest  untruths  that  are  to  be  found 
in  the  advertising  matter  put  out  by  the  concern 
manufacturing  Bromidia,  and  the  pharmaceutical 
"knack"  in  preparing  it,  there  is  nothing  original 
or  novel  to  be  recorded  in  connection  with  it. 

The  Compound  Digestive  Elixir  recalls  the 
widely  used  Elixir  of  Lactopeptine,  which,  apart 
from  its  pretty  red  color  and  admittedly  pleasing 
taste,  has  little  to  recommend  it  from  a  thera- 
peutic point  of  view. 
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What  is  true  of  these  preparations  is  also  true 
of  nearly  all  this  class  of  mixtures  that  are  now 
being  exploited  and  sold  as  original  preparations ; 
they  are  original  only  in  so  far  ae  they  relate  to 
the  particular  manufacturer  and  represent  nothing 
really  new  or  original. 

The  few  examples  enumerated  above,  therefore., 
serve  to  indicate  that  in  place  of  presenting  form- 
ulas for  imitations  of  proprietary  remedies  the  Na- 
tional Formulary  really  reflects  how  the  demands 
of  medical  practice  are  met  by  improved  pharmacy, 
to  which  the  manufacturers  of  proprietaries  have 
contributed  but  little. 

Apart  from  the  question  of  individual  right  in 
the  formula  or  the  composition  of  any  particular 
preparation,  is  the  fact  that  many  nostrums  mar- 
keted through  physicians  are  so  sold,  advertised, 
prescribed  and  labeled  as  to  induce  self-medication 
by  the  laity,  and  many  of  them  are  advertised,  at 
least  indirectly,  to  the  public.  When  we  remem- 
ber that  not  a  few  of  these  preparations  repre- 
sent dangerously  potent  drugs  and  that  all  of 
them  are  a  menace  to  the  public  health,  unless 
their  use  is  intelligently  directed,  we  must  admit 
that  as  physicians  we  have  been  sadly  remiss  in  our 
duty  as  guardians  of  the  public  health  in  even  al- 
lowing (to  say  nothing  of  fostering)  the  present- 
day  multiplicity  of  objectionable  nostrums. 

Even  in  connection  with  preparations  that  are 
otherwise  unobjectionable  there  are  serious  abuses 
for  which  we  are  directly  responsible.    Not  a  few 
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of  the  manufacturers  of  medicinal  preparations 
have  assumed  the  r61e  of  scientific  investigators 
and  attempt  at  least  to  pose  as  such  before  us  and 
before  the  public.  In  exploiting  their  wares,  how- 
ever, they  commonly  extol  all  of  their  virtues,  but 
either  minimize  their  disadvantages  or,  more  fre- 
quently, omit  all  mention  of  adverse  criticism. 
We  would  instantly  discredit  any  scientific  inves- 
tigator detected  in  such  deception,  and  if  manu- 
facturers continue  to  attempt  to  poee  as  scientific 
investigators  we  should,  in  justice  to  ourselves, 
demand  the  same  standards  in  the  exploitation  of 
new  remedies  that  we  do  in  scientific  research,  and, 
above  all,  we  should  insist  that  we  ourselves  be  not 
misled  by  garbled  and  unreliable  reports  of  the 
wonderful  cure-all  properties  of  a  new  remedy. 

As  previously  noted,  it  is  our  purpose  in  writing 
the  following  chapters  to  arouse  and  to  foster  a 
healthy  spirit  of  skepticism  regarding  the  claims 
made  by  manufacturers  in  connection  with  new, 
and  in  many  respects  unknown,  remedies,  and  to 
cultivate,  so  far  as  we  are  able,  a  desire  for  authen- 
tic information  bearing  on  the  use  of  the  time- 
tried  and  generally  well-established  remedies  of  the 
Pharmacopeia.  To  do  this  it  will  at  times  be  nec- 
essary to  present  what  may  seem  elementary  and 
well-known  facts.  If  we  succeed  in  making  many 
members  of  the  medical  profession  more  familiar 
with  the  drugs  and  preparations  which  are  included 
in  our  national  Pharmacopeia,  we  shall  feel  that 
we  are  well  repaid  for  our  efforts. 


CHAPTER  I. 
(JEXERAL   DISINFECTANTS. 

Till'  important  subjtvt  of  antisopsis  embraces  so 
many  ililTorcnt  a»r(*nt*^  that  are  used  in  such  a  va- 
riety of  conditions  that  any  convenient  considera- 
tion of  tliem  according  to  their  uses,  or  according 
to  the  ])rinciplos  that  are  involved,  must  neces- 
sarily \n)  an  ar])itrary  one.  For  our  purpose  we 
shall  consider  them  under  three  lieads:  (1)  Gen- 
eral disinfectants  and  antiseptics;  (2)  local  disin- 
fectants and  antiseptics,  and  (3)  internal  antisep- 
tics. Some  substances  will  require  consideration 
under  all  three  headings,  but  even  this  will  be 
found  preferable  to  giving,  for  example,  all  of  the 
manifold  uses  of  such  an  article  as  mercuric  chlo- 
rid  in  one  place. 

Antiseptics  were  used  long  before  the  causes  of 
fermentation  or  of  putrefaction  were  known,  and 
it  would  have  been  remarkable,  indeed,  had  man 
failed  to  perceive  the  effect  of  those  substances 
which  are  capable  of  inhibiting  a  process  so  com- 
monly encountered.  The  Egyptians  preserved  the 
human  body  against  the  attacks  of  putrefactive 
organisms,  without  any  evident  knowledge  of  the 
character  of  the  organisms  causing  decay,  by  means 
of  balsams  which  contained  such  antiseptics  as  ben- 
zoic and  cinnamic  acids.  The  epoch-making  dis- 
coveries of  Pasteur,  followed,  as  they  were,  by  the 
favorable  reports  on  the  use  of  phenol,  or  carbolic 
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acid,  by  Lister,  and  the  subsequent  discovery  that 
other  substances  possessing  great  antiseptic  power 
were  even  less  toxic  to  man,  gave  tremendous  force 
to  the  pendulum,  which  was  carried  entirely  too  far 
by  the  efforts  of  well-meaning  enthusiasts,  and  in 
its  backward  swing  much  unnecessary  skepticism 
has  been  aroused. 

The  rapidly  growing  importance  of  preventive 
medicine  has  raised  the  subject  of  sanitation  into 
one  of  prime  interest,  and  the  physician  must  at 
least  inform  himself  on  the  general  principles  in- 
volved, including  those  of  disinfection.  In  this 
connection  attention  may  be  called  to  the  very 
general,  but  erroneous,  impression  in  the  lay  mind 
that  all  deodorants  are  disinfectants — an  error  that 
often  leads  to  dangerous  dependence  on  substances 
which  are  useless  for  disinfection. 

While  the  subject  of  general  disinfection  does 
not  necessarily  form  a  part  of  the  physician's  daily 
consideration,  there  are  occasions  when  he  is  sud- 
denly confronted  with  the  necessity  of  directing 
such  work,  and  on  the  thoroughness  with  which  he 
does  it  will  depend  the  safety  of  other  members  of 
the  community.  While  there  is  no  great  diflBculty 
in  securing  thorough  disinfection,  it  is  absolutely 
necessary  that  certain  rules  be  rigidly  complied 
with,  and  this  can  not  be  done  without  an  exact 
knowledge  of  the  object  that  is  to  be  accomplished 
and  of  the  means  of  the  accomplishment.  There 
is  probably  no  condition  where  a  little  knowledge 
can  prove  to  be  more  dangerous  than  in  this  very 
matter  of  disinfection,  and  we,  therefore,  have  no 
apologies  to  offer  for  going  into  details  on  a  subject 
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that  may  be  considered  commonplace  or  well  un- 
derstood. 

That  an  ounce  of  prevention  is  better  than  a 
pound  of  cure  is  nowhere  better  demonstrated  than 
in  the  matter  of  infectious  diseases,  and  we  may 
digress  in  order  to  consider  the  means  of  prevent- 
ing certain  communicable  diseases. 

Flies  are  very  commonly  the  carriers  of  infec- 
tion, and  it  is  important  that  they  should  be  de- 
stroyed, and,  when  possible,  their  breeding  pre- 
vented. For  the  latter  purpose  all  fresh  manure 
sliould  be  promptly  covered  with  milk  of  lime  to 
prevent  the  hatching  of  eggs  deposited  in  the 
manure.  Stables  should  be  screened  when  feasi- 
ble. Milk  infected  in  insanitary  stables  is  one  of 
the  most  prolific  sources  of  disease,  and  the  milk 
supply  should  be  investigated  whenever  it  seems 
probable  that  it  may  be  the  source  of  infection, 
])articularly  in  scarlet  and  typhoid  fevers,  and  in 
the  diarrhea  of  infants.  In  the  event  that  a  sani- 
tary condition  is  unattainable  about  the  stable, 
prompt  sterilization  of  the  milk  becomes  necessary. 

It  is  well  known,  through  the  work  of  Carlos 
Finlay,  Eced  and  Carroll,  Manson  and  others, 
that  the  mosquito  is  the  carrier  of  the  organisms 
concerned  in  the  spread  of  malaria  and  yellow 
fever,  and  the  destruction  of  those  pests  is,  there- 
fore, the  first  rational  step  toward  the  prevention 
of  the  spread  of  those  diseases. 

The  complete  extermination  of  the  mosquito  is 
not  always  easy,  but  precautionary  measures  will 
always  lessen  the  danger  from  this  source. 

All  bodies  of  still  water,  whether  they  be  found 
in  discarded  tin  cans  or  in  ponds,  may  serve  as  the 
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breeding  places  of  the  mosquito,  and  they  should, 
therefore,  be  drained  or  covered,  in  the  mosquito 
season,  with  a  thin  film  of  oil  at  intervals  of  about 
two  weeks.  Patients  suflEering  with  malaria  and 
yellow  fever  should  be  carefully  protected  by  mos- 
quito nets. 

SUNLIGHT  AND  HEAT. 

The  best  of  all  disinfectants  is  bright,  direct 
sunlight,  coming  into  immediate  contact  with  the 
individual  germs,  not  merely  shining  on  one  side 
of  a  thick  garment  or  carpet,  or  on  small  masses  of 
sputum,  blood,  pus  or  decaying  meat,  but  shining 
on,  and  penetrating,  each  individual  micro-organ- 
ism. When  this  can  be  accomplished  all  germs — 
not  all  spores — are  killed  in  a  few  hours.  But 
sunlight  is  not  dependable  unless  all  of  the  neces- 
sary conditions  can  be  rigidly  complied  with,  as 
may  be  done  with  impervious  flat  surfaces  (floors), 
or  linen  and  other  thin  garments,  both  sides  of 
which  may  be  exposed  to  the  direct  rays  of  the 
sun.  The  disinfection  of  articles  infected  with  the 
more  virulent  pathogenic  organisms  usually  re- 
quires other,  more  directly  active,  means  than  that 
of  sunlight,  with  the  attendant  danger  of  further 
dissemination,  and  chemic  disinfectants  or  heat 
must  then  be  employed. 

The  direct  flame  instantly  destroys  all  forms  of 
microscopic  life.  Dry  air,  heated  to  160°  C.  (320° 
F.),  kills  all  disease  germs — but  not  all  spores — 
in  one  hour;  but  wood  will  begin  to  char  at  180° 
C.  (356°  F.)  and  even  lower,  so  that  dry  hot  air 
is  not  applicable  as  a  certain  means  of  disinfection 
in  all  cases.     Simple  drying  kills  bacteria;  but 
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masses  of  sputum  or  other  organic  matter  may  pre- 
serve the  organisms  in  the  interior  for  an  indefinite 
period,  while  sj)ores  are  thus  preserved  for  years. 

lyioist  heat,  water  or  air  saturated  with  aqueous 
vapor,  heated  to  75°  V.  (1G7°  F.),  is  rapidly  fatal 
to  most  hacteria.  Water  containing  typhoid  bacilli 
is  rendenul  much  safer  hy  heating  even  to  this 
comparatively  low  teni])erature  for  ten  minutes. 
Boiling  water,  on  the  other  hand,  will  kill  even 
spores  in  ten  minutes  or  more  if  they  are  not  pro- 
tected in  small  masses.  When  such  masses  do  exist 
1  per  cent,  of  soda  or  soap  should  be  added  to  the 
water  to  dissolve  the  albuminous  and  other  organic 
matter  and  at  the  same  time  to  raise  the  boiling 
point  slightly. 

When  metallic  instruments  are  to  be  disinfected 
they  may  be  boiled  in  water  containing  caustic 
soda,  baking  soda  or  borax,  as  those  substances  pre- 
vent rusting. 

Moist  steam,  or  air  which  is  supersaturated  with 
steam,  is  rapidly  fatal  to  pathogenic  organisms, 
but  superheated  dry  steam  is  not  so  quickly  fatal 
as  is  the  moist  at  a  much  lower  temperature.  Pres- 
sure, moisture  and  increased  temperature  increase 
the  effectiveness  of  all  methods  of  disinfection. 
Moist  steam  penetrates  better  than  dry  air,  but 
heavy  fabrics  may  protect  micro-organisms,  and 
particularly  spores,  for  a  considerable  time,  and 
many  articles,  such  as  mattresses,  can  not  be  read- 
ily disinfected  even  in  this  way. 

CHEMICAL   DISINFECTANTS. 

Formaldehyd  was  first  obtained  by  Hoffmann 
in  1867,  but  its  powerful  antiseptic  properties  were 
observed  bv  Loew  and  Fischer  in  1886. 
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Formaldehvd,  or  formic  aldehyd,  is  widely  used 
as  a  disinfectant  and  sometimes  as  a  food  pre- 
servative. Since  it  has  been  detected  in  smoke, 
and  even  in  the  atmosphere,  it  follows  that  minute 
traces  in  food  may  be  due  to  natural  causes.  The 
amount  so  absorbed  can  not  be  large,  since  one 
part  of  the  gas  renders  from  15,000  to  50,000  parts 
of  air  irrespirable. 

Anderson  found  great  differences  in  the  resist- 
ance of  different  bacteria  to  various  strengths  of 
formaldehyd;  thus,  the  dysentery  and  white  pus 
organisms  resisted  a  1  per  cent,  solution  for  two 
hours,  while  a  5  per  cent,  solution  required  forty- 
five  minutes  for  the  destruction  of  the  tubercle 
bacillus  in  sputum. 

These  results,  which  are  contrary  to  pretty  gen- 
erally conceived  opinions,  illustrate  the  importance 
of  exact  knowledge  in  the  matter  of  disinfectants. 

Formalin,  or  formaldehyd,  does  not  actively  cor- 
rode metallic  instruments,  nor  does  it  injure  fab- 
rics. The  vapor  of  the  strong  solution  is  very 
irritating  to  mucous  surfaces;  it  combines  with 
albumin  and  on  this  action  depends  its  germicidal 
properties. 

Tunicliffe  and  Eosenheim  found  that  one  part 
of  formaldehyd  to  5,000  of  milk  interfered  with 
metabolism  in  weak  children. 

The  disinfectant  action  of  formaldehyd  is  in- 
creased by  moist  heat,  as  in  the  case  of  other 
agents. 

From  the  experiments  that  were  made  in  the 
Hygienic  Laboratory  of  the  Public  Health  and 
Marine-Hospital  Service,  it  would  appear  that  for- 
maldehyd gas  is  not  to  be  depended  on,  as  a  germi- 
cidal agent,  at  temperatures  below  16°   C.   (60° 
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F.)  or  when  the  relative  humidity  of  the  atmoB- 
pliere  is  below  65°. 

While  many  of  tlie  available  references  on  the 
use  of  formaldehyd  gas  as  a  disinfectant  are  con- 
tradictory, it  has  been  satisfactorily  demonstrated 
tliat  the  simple  presence  of  dry  formaldehyd  gas  in 
tlio  atmosphere  can  not  be  taken  as  a  criterion  of 
efficiency  and  that  more,  rather  than  less,  than  the 
theoretic  quantity  of  gas  sliould  always  be  used. 

The  use  of  solidified  formaldehyd,  more  properly 
known  as  paraform,  para  formaldehyd  or  trioxy- 
niothylen,  a  polymerized  formic  aldehyd,  has  been 
r(»commended  as  a  source  of  formaldehyd  gas.  A. 
A.  Young  and  others,  however,  have  shown  that 
paraform  can  be  vaporized  and  condensed  again  as 
paraform,  and  it  is  highly  probable  that  even  un- 
der the  most  favorable  conditions  only  a  portion 
of  the  substance  is  converted  into  actively  avail- 
able formaldehyd  gas. 

Formic  aldehyd,  or  formaldehyd,  is  now  oflBcial 
as: 

Liquor  Formaldettydi. — U.  S.  P. — Solution  of 
Formaldehyd,  containing  about  37  per  cent,  by 
w(M<i^lit  of  formic  aldehyd,  an  oxydation  product  of 
iiH^tliyl  alcohol.  When  rooms  are  to  be  disinfected 
this  substance  may  be  applied  directly  by  washing 
or  spraying,  or  it  may  be  used  in  the  form  of 
vapor.  For  the  latter  purpose  the  windows  and 
doors  are  tightly  closed,  paper  being  used  to  stop 
uj)  the  crevices,  carpets  should  be  removed  or  sus- 
pended and  all  drawers  and  closets  opened  and 
their  contents  so  placed  that  the  vapor  will  readily 
reach  and  penetrate  every  particle  of  fabric.  For- 
maldehyd solution  is  then  vaporized  either  in  the 
room  or  through  the  keyhole  with  enough  water  to 
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saturate  the  air  in  the  room.  Considerable  loss  of 
formaldehyd  occurs  through  decomposition  during 
vaporization  by  heat,  and  it  is,  therefore,  prefer- 
able to  saturate  sheets  with  the  requisite  quantity 
and  suspend  them  in  the  room  which  is  to  be  dis- 
infected, or,  better  still,  the  solution  may  be 
sprayed  from  a  suitable  atomizer.  The  keyhole  is 
then  plugged  and  the  room  allowed  to  stand  for 
from  12  to  24  hours.  Novy  advises  150  c.c.  (5  fl. 
oz.)  of  the  40  per  cent,  solution,  corresponding  to 
about  165  c.c.  (5^  fl.  oz.)  of  the  oflBcial,  for  each 
1,000  cubic  feet  of  air  space.  To  increase  the  eflS- 
ciency  of  the  formaldehyd,  3  liters  (3  quarts)  of 
water  are  vaporized  into  each  1,000  cubic  feet  of 
space.  If  the  atmosphere  is  damp,  less  water  will 
be  required,  of  course.  Under  ordinary  conditions 
it  is  cheaper  to  destroy  inexpensive  mattresses  than 
to  disinfect  them  thoroughly.  If  they  are  of 
straw,  destruction  is  readily  accomplished  by  burn- 
ing them  out  of  doors. 

Formaldehyd  gas  is  much  less  effective  in  the 
disinfection  of  rooms  containing  furniture  than  it 
is  for  disinfecting  bare  walls  and  flat  surfaces. 

For  the  disinfection  of  rooms  a  mixture  of  3 
liters  of  formaldehyd  and  3  kilos  of  unslaked  lime 
with  9  liters  of  boiling  water  may  be  used  for  50 
cubic  meters  (1,800  cubic  feet)  of  space.  The  lime 
is  placed  in  a  tub  holding  about  25  gallons,  the 
water  poured  on  it  and  the  formaldehyd  added,  the 
room  being  closed  for  some  hours. 

The  resulting  milk  of  lime  may  be  used  after- 
wards for  the  disinfection  of  feces  and  for  other 
purposes  enumerated  later. 

Another  method  of  generation  that  is  frequently 
recommended  consists  in  placing  from  six  to  eight 
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ounces  of  potassium  permanganate  in  a  capacious 
tinned  iron  container  and  pouring  on  it  16  fluid- 
ounces  of  the  official  solution  of  formaldehyd.  The 
reaction  that  follows  is  a  complicated  one,  but 
takes  place  with  great  violence  and  several  serious 
fires  have  been  reported  as  the  direct  result  of  the 
spontaneous  combustion  of  the  evolved  gas.  To 
obviate  this,  it  has  been  recommended  to  guard 
against  the  presence  of  organic  matter  and  to 
place  the  generating  container  in  a  larger  vessel, 
or  tin  tub,  containing  water. 

The  fumes  of  ammonia  have  a  strong  affinity 
for  formaldehyd  gas  and  the  last  traces  of  the  lat- 
ter may  be  readily  absorbed  by  exposing  a  small 
quantity  of  ammonia  in  the  room  after  it  has  been 
fumigated. 

Calx. — U.  S.  P. — Lime,  calcium  oxid,.  consti- 
tutes an  inexpensive  and  very  useful  disinfectant 
that  has  a  number  of  widely  varying  uses.  In- 
fected urine,  vomit  and  feces  may  be  thoroughly 
disinfected  by  being  received  into  a  vessel  that 
contains  freshly  prepared  milk  of  lime.  It  is  es- 
sential that  this  be  freshly  prepared,  as  calcium 
hydrate  rapidly  absorbs  carbon  dioxid  from  the 
air  and  is  thereby  changed  into  the  inactive  cal- 
cium carbonate.  Milk  of  lime  may  be  prepared 
by  putting  a  few  pounds  of  lime  into  an  iron  pot 
and  adding  about  half  as  much  water;  the  lime 
rapidly  falls  into  a  dry  powder  with  the  evolution 
of  heat;  to  this  powder  add  three  times  as  much 
water  and  stir  well.  The  resulting  mixture  will 
keep  for  several  days  without  deteriorating  suffi- 
ciently to  be  inert.  There  are,  of  course,  several 
precautions  to  be  observed :  The  lime  must  be  re- 
cently calcined,  or  fresh,  and  the  person  who  slakes 
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it  should  be  careful  to  avoid  the  irritant  dust 
which  arises  during  the  process;  then,  too,  the 
heat  generated  may  be  sufficiently  high  to  char 
wood  or  to  set  fire  to  readily  combustible  ma- 
terials. For  disinfecting  feces  or  other  substances 
they  should  be  thoroughly  stirred  with  an  equal 
quantity  of  the  milk  of  lime,  or,  better  still,  with 
twice  the  quantity,  the  mixture  being  allowed  to 
stand  foj-  two  hours. 

Milk  of  lime  is  also  useful  for  disinfecting  floors, 
cellars,  cesspools  after  draining,  and  even  walls 
when  they  are  not  subject  to  injury.  It  must  al- 
ways be  remembered  that  this  whitewash  rapidly 
absorbs  carbon  dioxid  and  thus  becomes  inert, 
hence  the  mixture  is  an  efficient  disinfectant,  but 
it  is  not  useful  as  an  antiseptic. 

Unslaked  lime  is  a  cheap  and  very  efficient 
means  of  destroying  animal  matter  and  is  also  use- 
ful for  absorbing  moisture  in  damp  cellars.  As 
noted  before,  certain  precautions  are  always  to  be 
taken  in  connection  with  this  really  active  chemi- 
cal substance.  Cesspools  are  difficult  to  disinfect. 
Large  quantities  of  milk  of  lime  are  effective,  but 
the  contents  must  be  thoroughly  mixed  with  the 
disinfectant,  whatever  its  nature. 

Hydrargyri  Chloridum  Corrosivum. — ^U.  S. 
P. — Corrosive  Mercuric  Chlorid,  bichlorid  of  mer- 
cury, mercuric  chlorid,  or,  as  it  is  most  commonly 
called,  corrosive  sublimate^  will  be  considered  more 
extensively  in  connection  with  local  antiseptics.  It 
has,  however,  a  number  of  very  important  uses  in 
connection  with  disinfectants. 

Corpses  of  persons  dead  of  an  infectious  disease 
should  be  immediately  wrapped  in  cloths  saturated 
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with  a  1  to  1,000  solution  of  mercuric  chlorid.  The 
addition  of  20  per  cent,  of  glycerin  to  the  solution 
of  mercuric  chlorid  will  prevent  the  rapid  evapora- 
tion of  the  water,  which  leaves  the  mercuric  chlorid 
as  a  dry  powder  in  the  cloth.  Water  which  has 
been  need  to  bathe  a  person  suffering  from  an  in- 
fectious disease,  such  as  typhoid  fever,  should  be 
disinfected  by  heating  to  near  the  boiling  point  or 
by  the  addition  of  a  liberal  quantity  of  milk  of 
lime  or  a  much  smaller  quantity  of  mercuric  chlo- 
rid. If  the  bathtub  is  of  metal,  the  latter  chemical 
should  not  be  used,  but  phenol  or  cresol  may  be 
substituted. 

Ferri  Sulphas. — U.  S.  P. — Ferrous  Sulphate, 
preferably  the  impure  or  crude  article,  commonly 
called  copperas,  is  an  excellent  deodorizer  for  ani- 
mal excretions,  the  iron  uniting  with  the  albumin 
and  the  acid  with  the  ammonia;  it  is  not  a  very 
active  disinfectant. 

CuPRi  Sulphas. — U.  S.  P. — Copper  Sulphate, 
or  blue  vitriol,  may  be  similarly  used,  but  it  is 
much  more  expensive  and  possesses  no  marked  ad- 
vantages over  copperas  as  a  deodorizer. 

Sulphur  Sublimatum. — U.  S.  P. — Sublimed 
Sulphur,  or  flowers  of  sulphur,  is  frequently 
burned  as  a  disinfectant,  in  rooms  which  contain 
nothing  which  can  be  injured  by  the  corrosive  ac- 
tion of  the  resulting  sulphurous  oxid.  It  is  not  so 
frequently  used  now  that  formaldehyd  affords  a 
more  satisfactory  means  of  disinfection,  but  it  is 
cheaper  and  may  be  used  to  advantage  in  cellars 
and  in  empty  rooms,  that  can  be  thoroughly  sealed. 
Hoppe-Seyler  recommends  that  15  gm.  (i^  oz.) 
be  burned  for  every  cubic  meter  (cubic  yard)  of 
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space.  This  would  be  equivalent  to  about  450  gm. 
(15  oz.)  for  1,000  cubic  feet.  Rooms  should  be 
left  tightly  closed  for  from  twenty-four  to  forty- 
eight  hours,  then  the  remaining  fumes  may  be 
readily  absorbed  by  sprinkling  ammonia  in  the 
room.  As  with  formaldehyd  disinfection,  the 
vapor  must  come  into  actual  contact  with  the 
micro-organisms  and  the  atmosphere  should  con- 
tain moisture.  This  latter  requirement  is  usually 
met  by  burning  the  sulphur  in  a  double  vessel,  the 
outer  one  containing  water. 

The  gas  that  is  generated  by  the  burning  of  sul- 
phur is  very  poisonous  to  man,  due  to  its  local 
corrosive  action.  Spasmodic  closure  of  the  glottis 
may  occur,  causing  death.  Sulphurous  oxid,  the 
substance  that  is.  thus  generated,  remains  free  in 
mixtures  of  organic  matter  longer  than  free  chlo- 
rin,  hence  it  is  a  more  efifective  bactericide. 

Owing  to  the  poisonous  nature  of  this  gas,  for 
all  forms  of  animal  life,  it  has  been  widely  used  to 
destroy  vermin  in  infected  rooms.  It  is  much  more 
efficient  for  this  purpose  than  formaldehyd,  though 
not  so  satisfactory  as  hydrocyanic  acid  gas;  the 
latter;  however,  is  extremely  poisonous  and  must 
be  handled  with  great  caution. 

Calx  Chlorinata. — ^TJ.  S.  P. — Chlorinated 
Lime,  popularly,  though  improperly,  called  chlorid 
of  lime,  is  a  ready  source  of  chlorin  and  is  a  very 
convenient  and  inexpensive  disinfectant  suitable 
for  many  of  the  purposes  for  which  sulphurous 
oxid  might  be  used.  Chlorin,  like  sulphurous  oxid, 
is  very  corrosive,  attacking  metals,  and  bleaching 
and  destroying  fabrics.  Chlorinated  lime  is  useful 
for  sprinkling  about  urinals,  damp  cellars,  out- 
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houses,  stables  and  drains.  It  deteriorates  rapidly 
on  exposure  to  the  air  and  only  tightly  sealed 
packages  from  reliable  firms  should  be  used. 

Empty  rooms  may  be  disinfected  with  chlor- 
inated lime  when  the  walls  can  not  be  injured  by 
the  liberated  chlorin.  For  this  purpose  3  pounds 
of  the  chlorinated  lime  are  used  for  each  1,000 
cubic  feet  of  space.  It  is  placed  in  an  earthen 
vessel,  and  a  considerable  amount  of  mineral  acid 
is  added,  the  room  being  left  tightly  closed  for 
some  hours.  The  gas  is  very  poisonous  and  should 
not  be  inlialed. 

The  various  solutions  of  chlorids  that  are  sold 
at  fancy  prices  are  usually  feeble  and  are  in  nowise 
superior  to  a  readily  made  mixture  of  a  quarter  of 
a  pound  of  chlorinated  lime  with  half  a  gallon  of 
water.  The  admixture  of  an  acid  at  the  time  of 
using  causes  the  rapid  liberation  of  chlorin  and 
increases  the  disinfectant  action. 

Liquor  Sod^  Ciilorinat.^. — U.  S.  P. — Solu- 
tion of  Chlorinated  Soda,  the  so-called  Labar- 
raque's  solution,  is  but  another  form  of  a  chlorin 
compound.  It  has  the  one  advantage  of  being  free 
from  insoluble  caustic  material.^ 

Phenol. — U.  S.  P. — Phenol,  the  Acidum  Car- 

1.  Where  an  inodorous  deodorant  Is  required  it  will  be 
found  that  the  Liquor  ZInci  et  Alumini  Compositus  of  the 
National  Formulary  will  give  better  and  more  uniform  satis 
faction  than  proprietary  articles  of  the  same  type.  It  is 
made  as  follows  : 
IJ.     Zinci  sulphatis 

Alumini   sulphatis,   fia Sxxvii     100 

Betanaphthol grr.    v  3 

Olei   thymi    gr.  xv  1 

AqusB,  q.  s.  ad Oi     500 

The  salts  are  dissolved  with  the  aid  of  heat  and  the  vol- 
atile substances  added  to  the  solution. 

Still  another  preparation  of  the  same  type  Is  the  Liquor 
Zinci  et  Ferri  Compositus — N.  F. 
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bolicum  of  the  U.  S.  P.  1890,  is  much  more  ex- 
pensive than,  and  not  nearly  so  efficient  as  a  disin- 
fectant as: 

Cresol. — U.  S.  P. — Cresol  has  been  included  in 
place  of  the  formerly  official  crude  carbolic  acid. 
It  is  a  mixture  of  the  three  isomeric  cresols  found 
in  coal  tar,  and  is  a  useful  and  highly  efficient 
disinfectant  and  antiseptic. 

Liquor  Cresolis  Compositus. — ^U.  S.  P. — 
Compound  Solution  of  Cresol  consists  of  a  mix- 
ture of  equal  parts  of  soap  and  cresol.  When 
properly  made  this  mixture  is  an  admirable  sub- 
stitute for  any  one  of  the  numerous  soluble  or 
semi-soluble  proprietary  preparations  containing 
cresol;  such  as  creoJin,  cresolin,  lysol,  lysitol  and  a 
host  of  others  too  numerous  to  mention. 

Compound  solution  of  cresol  is  practically  iden- 
tical with  the  Liquor  Cresoli  Saponatus  of  the 
German  Pharmacopeia;  it  is  miscible  in  all  pro- 
portions with  water,  and,  as  noted  before,  is  a  re- 
liable and  readily  available  disinfectant.  , 

One  part  of  the  compound  solution  of  cresol 
added  to  twenty  parts  of  very  warm  water  is  useful 
for  the  sterilization  of  surgical  instruments,  and  a 
slightly  weaker  solution,  made  by  adding  one  part 
to  thirty  of  warm  water,  affords  an  excellent  disin- 
fectant for  the  hands. 

PoTASsi  Permanganas. — TJ.  S.  P. — Potassium 
Permanganate  attacks  all  forms  of  organic  matter 
and  is  generally  useful  for  the  destruction  of  foul 
odorSj  but  is  not  very  useful  as  a  disinfectant.  It 
will  be  considered  later  at  greater  length. 

The  strong  mineral  acids  are  destructive  to  bac- 
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teria,  but  their  application  as  disinfectants  is  nec- 
essarily very  limited. 

As  noted  before,  mercuric  chlorid  is  to  be  classed 
with  the  most  powerful  of  all  disinfectants  in  gen- 
eral use,  one  part  in  10,000  being  fatal  to  spores. 
Like  all  other  chemical  disinfectants,  its  activity 
is  increased  by  heat.  It  precipitates  albumin  and 
its  efficiency  is,  therefore,  materially  lessened  by 
the  presence  of  any  appreciable  amount  of  such 
organic  material;  this  disadvantage  of  mercuric 
chlorid  may  be  obviated  in  part  by  the  addition 
of  an  equal  amount  of  sodium  or  ammonium 
chlorid  (or  a  small  amount  of  hydrochloric  acid), 
the  tablets  found  on  the  market  for  preparing  the 
solutions  always  containing  the  requisite  quantity 
of  one  of  those  salts.  As  it  attacks  metals,  it  is 
not  suited  for  the  disinfection  of  instruments  or 
metallic  vessels.  One  part  of  mercuric  chlorid  in 
50,000  parts  of  water  has  been  demonstrated  to 
possess  decidedly  antiseptic  properties.  Its  com- 
parative non-volatility,  its  property  of  attacking 
metals  and  of  combining  with  albumin,  and  its 
extreme  toxicity  limit  its  field  of  application,  but 
it  remains  by  far  the  cheapest  antiseptic  we  have 
for  general  use. 

Copper  sulphate  shares  with  copperas  (crude 
ferrous  sulphate)  the  power  of  deodorizing  decom- 
posing organic  matter,  though  it  is  but  little  used 
for  this  purpose.  It  has  recently  been  claimed  that 
the  merest  trace  of  copper  sulphate,  or  of  copper, 
in  water  readily  destroys  the  bacillus  of  typhoid 
fever,  or  at  least  completely  inhibits  its  growth; 
even  though  the  copper  is  present  in  quantities 
too  small  to  interfere  with  the  use  of  the  water  for 
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drinking.  The  results  of  different  investigators 
are  not  uniform,  however,  and  some  maintain  that 
the  antiseptic  power  of  copper  and  its  salts  has 
been  greatly  overestimated.  The  soluble  salts  of 
zinc,  particularly  the  chlorid,  have  also  been  used 
for  disinfecting  purposes,  but  as  they  share  with 
copper  the  disadvantage  of  being  comparatively 
expensive,  without  any  accompanying  material  ad- 
vantages, a  more  detailed  consideration  of  these 
substances  may  be  omitted  in  this  connection.^ 

CLINICAL    THERMOMETERS    AND    HYPODERMIC 
SYRINGES. 

The  disinfection  or  sterilization  of  clinical  ther- 
mometers and  of  hypodermic  syringes  and  needles 
deserves  especial  mention.  With  the  present  com- 
paratively low  price  of  clinical  thermometers  there 
is  little  or  no  excuse  for  not  having  an  individual 
thermometer  for  each  patient  ill  with  an  infec- 
tious or  a  contagious  disease  or  a  continued  fever. 
But,  even  this  precaution,  desirable  as  it  certainly 
is,  does  not  obviate  the  necessity  for  disinfecting 
or  sterilizing  the  thermometer.  The  necessary  dis- 
infection may  be  effected  in  any  one  of  a  number 

2.  The  following  quotation,  taken  from  Wood's  "Thera- 
peutics," page  823,  contains  suggestions  that  are  of  Interest 
in  this  connection.  "There  are  not  many  affairs  in  life  in 
which  the  public  has  been  so  supefr-abundantly  fleeced  as  in 
the  matter  of  disinfection.  A  most  extraordinary  part  of 
this  swindling  is  the  ease  with  which  distinguished  members 
of  the  medical  profession  have  given  certiflcates  of  efficiency 
and  value  to  comparatively  inert  and  extraordinarily  expen- 
sive proprietary  compounds.  Oddly  enough,  the  cat  that  has 
drawn  the  chestnuts  out  of  the  fire  for  avaricious  manufac- 
turers has  not  even  had  the  sense  to  smell  the  odor  of  its 
own  paws  when  burning."  It  is  evident  that  Dr.  Wood 
knew  less  of  the  resources  and  the  wiles  of  nostrum  makers, 
and  their  shrewdness  in  duping  physicians,  than  he  supposed, 
else  he  would  not  think  it  extraordinary  that  so  many  have 
been  deceived. 
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of  ways ;  the  thermometer  may  be  dipped  for  a  few 
minutes  in  strong  phenol,  the  solution  of  eresol,  or 
in  the,  now  official,  solution  of  formaldehyd,  after 
which  it  is  thoroughly  rinsed  in  water.  Where  an 
individual  thermometer  is  provided  it  may  be  ster- 
ilized by  keeping  the  bulb  immersed  in  75  per  cent, 
alcohol,  a  saturated  solution  of  boric  acid,  the  of- 
ficial liquor  antisepticus,  or  in  a  mixture  of  equal 
parts  of  antiseptic  solution  and  of  solution  of  hy- 
drogen dioxid.  It  must  appear  even  to  the  least 
careful  that  the  disinfection  of  clinical  thermom- 
eters is  a  precaution  so  important  that  it  should 
never  be  neglected. 

The  hypodermic  syringe  and  needle  should  be 
disinfected  with  strong  phenol  or  cresol  solutions, 
solution  of  formaldehyd  or  by  repeated  washing 
with  very  hot  water  as  a  purely  routine  procedure. 
When  a  syringe  and  needle  are  known  to  be  in- 
fected the  disinfection  should  be  as  thorough  as 
that  of  other  surgical  instruments. 

Solutions  intended  for  hypodermic  injection 
can  be  sterilized  by  boiling,  when  this  does  not 
cause  decomposition.  With  the  now  widely  used 
hypodermic  tablets  it  is  preferable  to  boil  the  nec- 
essary quantity  of  water,  or,  better,  distilled  water, 
for  a  minute  or  two,  then  add  the  tablet,  avoiding 
all  unnecessary  handling,  and  warm  sufficiently  to 
insure  thorough  solution.  Cocain,  being  readily 
decomposed,  can  not  be  boiled,  but  the  solution 
may  be  sterilized  by  heating  to  about  80°  C.  (176° 
F.)  for  thirty  minutes  on  two  successive  days.  It 
is  usually  preferable,  however,  to  use  freshly  pre- 
pared solutions  that  have  been  made  in  a  sterile 
bottle  with   recently  boiled   and   sterile  distilled 
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water.  Eucain  and  stovain  solutions  may  be  boiled, 
but  these  substances  themselves  are  not  entirely 
free  from  objections. 

Under  the  subject  of  internal  antiseptics  we 
shall  have  occasion  to  mention  the  disadvantages 
of  sterilized  milk,  but  here  we  may  call  attention 
to  the  widespread  use  of  formaldehyd,  salicylic 
and  boric  acids,  borax  and  other  chemical  antisep- 
tics for  the  preservation  of  foods.  While  we  are 
not  certain  that  minute  quantities  of  many  of 
these  chemical  antiseptics  are  in  themselves  in- 
jurious, we  have  ample  authority  for  the  opinion 
that  their  continued  use  in  appreciable  quantities 
is  by  no  means  beneficial.  Schmiedeberg  regards 
the  constant  use  of  even  small  quantities  of  sali- 
cylic acid,  for  a  continued  period,  as  unwise  in  the 
present  state  of  our  knowledge,  and  SoUmann  says 
that  the  use  of  formaldehyd  can  not  be  too  strong- 
ly condemned,  because  of  the  specific  irritation  of 
the  mucous  membranes  which  it  causes. 

Liebreich  has  written  a  number  of  treatises  on 
the  use  of  boron  compounds  as  food  preservatives, 
but  The  Prussian  Scientific  Deputation  on  Medical 
Conditions  gives  a  written  opinion  at  the  request 
of  the  Berlin  police,  in  which  the  conclusions  of 
Liebreich  are  rejected,  and  these  preparations  are 
pronounced  injurious  to  the  human  organism  even 
when  taken  in  small  quantities. 

The  whole  subject  of  food  preservatives,  from  its 
vital  importance,  is  one  in  which  the  physician 
should,  and  indeed  must,  be  actively  interested, 
but  it  is  entirely  too  extensive  to  be  discussed  at 
length  here. 

The  subject  of  preservatives  is  also  of  interest 


46  PHARMACOPEIA    AND   PHYSICIAN, 

in  connection  with  medicines  and  medicinal  prepa- 
rations. The  antiseptic  action  of  alcohol,  glycerin, 
sugar  and  of  volatile  oils  is  well  known  and  gen- 
erally recognized,  and,  while  not  of  sufficient  im- 
portance to  be  considered  in  connection  with  gen- 
eral disinfection,  these  substances  are  widely  used 
as  preservatives  not  alone  for  medicinal  prepara- 
tions and  foods,  but  also  for  other  substances.  The 
use,  or  abuse,  of  preservatives  in  connection  with 
medicinal  preparations,  particularly  in  connection 
with  proprietary  remedies,  is  a  matter  that  is  de- 
serving of  more  attention  than  is  now  being  ac- 
corded it;  as  the  presence  of  preservatives  un- 
doubtedly influences  the  physiologic  action  of  other 
ingredients. 


CHAPTER  II. 

LOCAL  DISINFECTANTS   AND   ANTISEP- 
TICS. 

Lister^s  use  of  local  antiseptics  in  surgery  is 
usually  spoken  of  as  a  discovery,  but,  without  de- 
tracting in  any  way  from  the  credit  due  to  Lister, 
it  should  be  referred  to  more  correctly  as  a  prac- 
tical application  of  previous  discoveries. 

Reichenbach,  in  1832,  obtained  a  substance  from 
wood  tar  which  he  named  creosote.  Finding  later 
that  it  consisted  of  phenol  and  phenol  ethers,  and 
also  finding  these  same  substances  in  smoke,  he 
concluded,  and  later  conclusively  proved,  that  to 
them  is  due  the  meat  preserving  activity  of  smoke. 

Runge,  in  1834,  found  that  the  phenol  which 
he  obtained  from  coal  tar  also  possessed  the  power 
of  preventing  putrefaction.  Tar  and  a  number 
of  products  of  a  similar  nature  were  long  ago  rec- 
ommended and  widely  used  for  foul  smelling  ul- 
cers, but  the  fact  remains  that  to  Lister  is  xmiver- 
sally,  and  very  properly,  accorded  the  distinction 
of  having  placed  antisepsis  in  surgery  on  a  sure 
basis.  Since  the  early  days  of  antisepsis  there 
have  been  many  improvements,  and  we  now  know 
that  the  most  perfect  cleanliness,  or  asepsis,  that 
is  attainable  is  much  to  be  preferred  even  to  the 
most  elaborate  antisepsis. 

It  is,  of  course,  entirely  beyond  the  scope  of 
this  treatise  to  consider  the  details  of  major  surg- 
ery, but  the  principles  of  antisepsis  which  obtain 
in  this  branch  are  equally  applicable  to  minor 
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operations,  and  their  disregard  by  many,  who  are 
not  surgeons,  is  the  best  justification  for  their 
present  brief  consideration.  The  necessity  for 
tscrupulous  cleanliness  is  seen  in  such  a  common, 
but  admittedly  important,  procedure  as  vaccin- 
ation. The  careful  physician  will  perform  even 
this  simple  operation  under  aseptic  conditions, 
thereby  saving  himself  much  annoyance  in  case 
of  accident. 

The  first,  and  really  the  most  important,  duty 
of  the  physician  with  regard  to  infections  is  to 
see  that  he  does  not  carry  them  to  other  patients. 
There  can  be  no  doubt  that  physicians  have  played 
no  small  part  in  the  spread  of  infectious  diseases, 
particularly  in  the  past,  but  fortunately,  with  the 
better  understanding  of  the  subject,  this  occurs 
now  loss  frequently  than  it  did  formerly. 

The  disinfection  of  clothing  and  of  instruments 
belongs  to  the  subject  of  general  disinfection,  that 
of  the  hands  and  person  to  local  disinfection. 

The  cleansing  of  the  hands,  as  it  is  done  in  a 
number  of  American  hospitals,  is  about  as  fol- 
lows :  "Trim  and  clean  the  nails,  wash  the  hands 
and  forearms  for  five  minutes  in  very  warm, 
sterile  water,  using  soft  soap  or  a  liquid  soap^  and 

1.  An  efficient  and  satisfactory  liquid  soap  can  be  pre- 
pared by  any  pbarmacist  from  the  following  formula : 

Sodium  hydrate    40  Gm. 

Potassium  hydrate 40  Gm. 

Cottonseed  oil    500  Cc. 

Alcohol .250  Cc. 

Distilled    water,    a    sufBcient    quantity    to 

make 2500  Cc. 

In  a  suitable  container,  preferably  a  glass-stoppered  bottle, 
dissolve  the  potassium  hydrate  and  the  sodium  hydrate  in 
250  Cc.  of  distilled  water,  add  the  alcohol,  and  then  add  the 
cottonseed  oil  in  three  or  four  portions,  shaking  vigorously 
after  each  addition.  Continue  to  agitate  the  mixture  occa- 
sionally until  saponification  has  been  completed.  Then  add 
the  remaining  portion  of  distilled  water  and  mix. 
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scrubbing  them  energetically  with  a  brush  or  a 
gau^e  pad^  eleansmg  the  naik  again  during  this 
part  of  the  process.  Rinse  the  hands  for  three 
minutes  in  75  per  cent,  alcohol,  to  remove  soap  and 

aid  in  sterilization;  then  in  1  to  IjOOO  solution 
^f  mercuric  chloridj  or  in  a  solution  of  1  to  3,000 
mercuric  chlorid  with  1  to  40  phenol^  and  finallj 
rinse  in  sterile  warm  water/-  This  may  he  some- 
what more  elaborate  than  is  necessary  in  most  cases 
of  minor  surgery,  but  even  here  it  is  well  to  err 
on  the  safe  side, 

For  the  disinfection  of  the  whole  body  a  full 
bath  in  warm  water  with  the  liberal  and  judicious 
use  of  soap  is  sufficient,  and  the  clothes  may  un- 
dergo disinfection  separately  at  the  same  time. 
This  procedure  is  so  simple  that  the  physician 
can  not  escape  blame  should  he  carry  infection 
from  one  patient  to  another  through  the  omission 
of  necessary  precautions. 

When  minor  aurgieal  operations  are  to  be  per- 
formed it  is  always  well  to  thoroughly  disinfect 
the  surface  at  and  around  the  prospective  seat  of 
operation.  For  this  purpose  the  procedure  given 
for  cleansing  the  hands  of  the  surgeon  is  sufficicntj 
though  in  some  cases  it  may  be  found  necessary 
to  supplement  the  soap  and  water  with  oil  of  tur- 
pentine. 

Wounds  and  ulcers  require  disinfection  to  de- 
stroy those  bacteria  which  can  he  reaehedj  and 
antiseptic  dressings  to  prevent  the  development  of 
colonies  from  those  which  escape  destruction  or 
which  may  afterward  reach  the  spot. 

The  compound  solution  of  iodin  has  been  used 
to  disinfect  cysts  in  wliich  putrefactive  processes 
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are  gomg  on,  but  this  process  is  extremely  painful 
and  sometimes  danfrorous.    It  is  not  recommended. 

Aqua  Hydrogenii  Dioxidi.* — U.  S.  P. — Solu- 
tion of  Hydrogen  Dioxid,  or,  as  it  is  frequently 
called,  Solution  of  Hydrogen  Peroxid,  is  useful  for 
decomposing  pus,  in  which  bacteria  are  protected 
from  the  action  of  other  disinfectants.  It  thus 
secures  the  rajiid  cleansing  of  freely  exposed  pus 
cavities  or  ulcers,  and  at  the  same  time  it  acts 
powerfully  on  bacteria,  though  they  are  not  all 
destroyed  so  long  as  any  pus  remains.  The  oflB- 
cial  solution  is  equal,  in  disinfectant  power,  to  a 
1  to  1,000  solution  of  mercuric  chlorid.  The  ac- 
tion on  pus  of  hydrogen  dioxid  is  so  extremely 
rapid  that  it  frequently  detaches  small  masses 
which  may  escape  decomposition. 

The  use  of  this  solution  is  not  unattended  with 
risks,  particularly  in  sinuses  or  deep,  partially 
closed,  wounds.  Mucous  membranes  decompose 
hydrogen  dioxid  rapidly,  and  the  skin  slowly,  with 
the  liberation  of  nascent  oxygen.  It  is  not  certain 
whether  the  bactericidal  property  is  due  to  the 
liberation  of  oxygen  alone,  or  whether  the  prepara- 
tion possesses  a  special  influence  on  the  micro- 
organisms. The  decomposition  whereby  the  oxygen 
is  liberated  is  supposed  to  depend  on  a  ferment, 
catalase,  which  is  widely  distributed,  and,  as  the 
preparation  loses  its  bactericidal  powers,  once  the 
oxygen  has  been  liberated,  it  is,  of  course,  useless 

2.  It  Is  commonly,  but  erroneously,  believed  that  the 
amount  of  free  p:as  confined  in  the  bottle  Is  an  index  of  the 
value  of  the  solution  of  hydrogen  peroxid.  It  is,  in  fact, 
an  Index  of  the  amount  of  decomposition  that  has  occurred. 
Many  manufacturers  of  hydrogen  dloxJd  now  use  acetanilid 
as  a  preservative.  When  such  a  solution  develops  an  odor 
resembling  nitrobenzol  it  should  be  discarded. 


LOCAL    ANTI8EPTIC8.  51 

as  an  antiseptic,  though  extremely  useful  as  a 
disinfectant.  Hydrogen  dioxid  has  an  especial 
reputation  in  the  treatment  of  sore  throat  and 
even  diphtheria,  for  which  it  is  used  as  a  spray, 
or  as  a  gargle,  with  entire  safety.  It  attacks  met- 
als readily,  and  only  rubber  or  glass  should  be 
used  in  connection  with  it.  Diluted  with  an  equal 
amount  of  water,  it  is  an  excellent  wash  for  the 
mouth  and  throat,  but  not  infrequently  it  contains 
a  little  acid,  and  the  mouth  should  be  rinsed  after 
its  use.^ 

After  the  disinfection  of  ulcers  and  wounds  an 
antiseptic  dressing  is  applied.  Cotton,  gauze  and 
lint  impregnated  with  various  antiseptics  are 
found  on  the  market.  Only  the  active  substances 
that  are  used  in  this  connection  will  be  discussed, 
as  the  application  of  dressings  belongs  to  surgery. 

loDOFORMUM. — U.  S.  P. — Iodoform,  Tri-iodome- 
thane  is  usually  obtained  by  the  action  of  iodin 
on  alcohol,  in  the  presence  of  an  alkali  or  an  al- 
kaline carbonate.  Iodoform  was  discovered  by 
Serullas,  in  1822,  but  was  not  used  in  medicine 
until  some  time  after  1837.  Despite  its  disagree- 
able penetrating  odor,  iodoform  continues  to  hold 
first  place  among  local  antiseptics,  used  for  the 
dressing  of  wounds.  At  first  it  was  supposed  to 
share  with  chloroform  (from  which  it  differs  chem- 
ically only  in  containing  iodin  in  place  of  the 
chlorin)  a  strong  antiseptic  action,  but  in  the  case 
of  iodoform  this  has  been  found  to  be  but  slight; 
it  is,  however,  materially  increased  by  the  slow 

3.  An  agreeable,  and  at  the  same  time  efficient,  mouth 
wash  Is  obtained  by  mixing  equal  parts  of  aqua  hydrogenll 
dioxidi,  liquor  antlseptlcus  (U.  S.  P.)  and  a  saturated  solu- 
tion of  potassium  chlorate. 
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liberation  of  iodin.  When  its  local  use  as  a  dress- 
ing is  long  continued,  enough  of  it  may  be  absorbed 
to  produce  poisoning,  which  does  not,  however,  re- 
sult in  typical  narcosis,  such  as  chloroform  pro- 
duces, but  gives  rise  to  disturbances  of  cerebration, 
headache,  delirium  and  other  symptoms.  These 
are  due  to  the  iodoform  molecule;  but  exanthem- 
ata, which  are  sometimes  severe,  are  usually  attrib- 
uted to  the  liberated  iodin,  which,  when  liberated, 
is  thought  to  circulate  in  the  blood  as  an  alkaline 
iodid  or  in  combination  with  albumin.  Hem- 
aturia, albuminuria  and  urinary  casts  may  also 
result  from  its  absorption,  and  many  attempts  have 
been  made  to  find  a  substitute  for  iodoform  with- 
out its  poisonous  effects. 

Some  surgeons  deny  that  iodoform  exerts  any 
direct  antiseptic  power,  and  attribute  the  bene- 
fits from  its  use  to  its  limitation  of  the  secretion 
on  which  the  bacteria  would  otherwise  develop. 
Binz  observed  that  iodoform  lessened  the  emigra- 
tion of  leucocytes,  and  it  is  said  to  be  pari:iculariy 
useful  in  local  affections  with  free  secretions. 

When  iodoform  is  intended  for  use  as  a  dust- 
ing powder,  its  odor  may  be  rendered  very  much 
less  disagreeable  by  incorporating  with  it  from  1 
to  4  per  cent,  of  cumarin.  The  following  has 
been  used  to  some  extent : 

IJ.     lodoformi     3v      20 

Cumarini    gr.  xv         1 

Acidi  borici  q.  s.  ad Sxiii      50 

Misce  bene. 

Sig.:    To  be  used  as  a  dusting  powder. 

Pulvis  lodoformi  Compositus  (N.  F.),  contain- 
ing iodoform  20,  boric  acid  30,  naphthalin  47, 
and  oil  of  bergamot  3  paris,  also  constitutes  a  use- 
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ful  and  comparatively  unobjectionable  antiseptic 
dusting  powder. 

Where  iodoform  is  to  be  used  in  the  form  of  an 
ointment  the  addition  of  from  5  to  10  per  cent,  of 
balsam  of  Peru,  or  of  2  per  cent,  of  oil  of  anise 
has  been  found  to  be  advantageous.  The  addition 
of  oil  of  anise,  in  somewhat  larger  quantities,  has 
also  been  recommended  for  iodoform  gauze,  par- 
ticularly when  the  gauze  is  to  be  used  in  appre- 
ciable quantities  or  for  any  continued  length  of 
time. 

If  the  antiseptic  action  of  iodoform  is  due  to  the 
liberated  iodin,  then  necessarily  many  of  the  pro- 
posed substitutes  must  be  practically  devoid  of  an- 
tiseptic power,  since  the  iodin  is  too  firmly  bound 
to  be  liberated  by  the  tissues. 

loDOLUM. — XJ.  S.  P. — lodol,  designated  chemic- 
ally as  tetra-iodopyrrol,  is  one  of  the  recent  addi- 
tions to  the  Pharmacopeia.  The  iodin  in  this  case 
is  so  firmly  bound  that  the  substance  has  been 
recommended  as  being  comparatively  non-toxic, 
but  iodin  is  liberated  in  the  body,  being  excreted 
as  iodid.  Other  preparations,  such  as  nosophen, 
losophan  and  europhen,  depend  largely  for  their 
antiseptic  action  on  the  cresol  or  the  phenol  com- 
pounds united  to  the  iodin.  Loretin  and  vioform 
are  combinations  of  iodin  and  quinolin,  and  there 
is  no  reason  to  suppose  that  they  have  any  advan- 
tage over  the  other  preparations  just  mentioned. 

Thymolis  Iodidum. — TJ.  S.  P. — Thymol  Iodid, 
much  better  known  by  the  formerly  trademarked 
name  "Aristol,^^  is  a  condensation  product  of  two 
molecules  of  thymol  with  two  iatoms  of  iodin,  and 
more  properly,  therefore,  should  be  designated  by 
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its  true  chemical  title,  dithymol  di-iodid.  This 
preparation,  which  really  belongs  to  the  phenol 
group  of  iodin  compounds,  has  met  with  a  better 
reception  than  many  of  the  other  iodoform  sub- 
stitutes. It  is  probable,  now  that  the  patents  have 
expired  on  aristol  and  the  substance  is  available 
at  much  more  reasonable  prices,  that  its  popular- 
ity and  use  will  be  extended  still  further.  This, 
however,  is  problematic.  Schmiedeberg  specific- 
ally states  that  aristol,  losophan,  sozoiodol,  picrol, 
loretin  and  antiseptol,  all  of  which  contain  iodin, 
are  not  more  actively  antiseptic  than  are  the  cor- 
responding iodin  free  compounds,  while  the  latter 
are,  of  course,  much  less  expensive.  Since  the 
number  of  possible  combinations  of  this  type  is 
practically  unlimited,  we  will  do  well  to  exercise 
circumspection  in  accepting  those  which  appear 
from  time  to  time. 

Phenol. — A  sharp  distinction  is  to  be  drawn 
between  the  anesthetic  and  antiseptic  uses  of 
phenol.  Solutions  of  phenol  in  oil,  or  mixtures 
with  fats,  are  excellent  anesthetics  when  brought 
in  contact  with  painful  surfaces  or  wounds,  but 
they  possess  very  little  antiseptic  action,  because 
phenol  is  more  soluble  in  fats  and  oils  than  in 
water  or  weak  saline  solutions,  hence  it  does  not 
leave  the  oil  to  penetrate  the  bodies  of  bacteria, 
without  doing  which  it  does  not  injure  them. 

Practically  the  same  holds  true  of  its  affinity 
for  alcohol,  and  it  is  for  this  reason  that  alcohol  is 
such  an  excellent  antidote  for  carljolic  acid,  exter- 
nally as  well  as  internally.  The  absorption  of 
phenol  is  followed  by  its  appearance  in  the  urine. 


LOOAL   ANTI8EPTI08.  55 

which  usually  becomes  dark-greenish  or  nearly 
black  in  color. 

The  toxicology  of  phenol  deserves  a  passing  no- 
tice. Despite  the  well-known  fact  that  it  occasions 
great  pain  when  swallowed,  it  was  selected  as  the 
agent  of  destruction  by  more  than  one-third  of  all 
those  who  committed  suicide  by  poison  in  England 
for  a  number  of  years.  It  is  probable  that  poison- 
ing by  it  ifi  equally  frequent  in  this  country. 

Sodium  sulphate  is  commonly  stated  to  be  the 
proper  antidote,  though  experiments  made  on  ani- 
mals have  never  demonstrated  that  it  possessed  anj 
very  decided  value,  and  SoUmann  and  Brown  have 
recently  shown  that  it  has  practically  no  effect  on 
the  course  of  the  poisoning. 

Kobert  relates  that  each  of  two  children  swal- 
lowed a  teaspoonful  of  liquefied  phenol;  ten  min- 
utes afterward  their  stomachs  were  washed  out 
and  their  lives  were  thus  saved. 

Phenol. — ^U.  S.  P. — (Acidum  Carbolicum  U. 
S.  P.,  1890)  is  hydroxybenzene ;  it.  may  be  obtained 
from  coal  tar  by  fractional  distillation  and  subse- 
sequent  purification,  or  it  may  be  made  synthetic- 
ally. In  its  pure  state  it  occurs  as  colorless,  needle- 
shaped  crystals,  or  as  a  white  crystalline  mass. 

Phenol  Liquefactum. — ^U.  S.  P. — ^Liquefied 
Phenol,  Liquid  Carbolic  Acid,  contains  from  85  to 
89  per  cent,  of  absolute  phenol,  and  is  the  form 
in  which  phenol  is  usually  seen  and  used.  When 
first  prepared  this  solution  is  colorless,  but  it  fre- 
quently develops  a  reddish  tint  on  keeping. 

Phenol  is  now  used  as  an  antiseptic  dressing  for 
wounds  very  much  less  frequently  than  it  was  some 
years  ago,  because  of  the  danger  of  poison  due  to 


56  PHARMACOPEIA   AND   PHYSICIAN. 

absorption.  It  may  be  applied  in  the  form  of  a  2 
per  cent,  solution  in  water;  stronger  solutions  are 
used,  but  many  cases  of  gangrene  have  followed 
the  use  of  even  dilute  solutions  on  the  extremities, 
particularly  the  hands,  for  a  continued  length  of 
time. 

Cresol. — XJ.  S.  P. — and  its  more  desirable  form : 

Liquor  Cresolts  Compositus. — TJ.  S.  P. — 
Compound  Solution  of  Cresol  is  well  known  and 
has  been  extensively  used,  particularly  in  the  form 
of  one  or  the  other  of  the  numerous  proprietary 
preparations,  as  a  local  disinfectant  and  also  as  an 
antiseptic.  The  saponaceous  properties  of  this 
particular  preparation  make  it  very  useful  in  a 
variety  of  instances  in  which  a  detergent  action  is 
to  be  attained  in  addition  to  the  disinfection. 

Thymol. — XJ.  S.  P. — This  is  a  phenol  occur- 
ring in  the  volatile  oil  of  Thymus  vulgaris  and  in 
some  other  volatile  oils.  It  possesses  strong  anti- 
septic properties,  but  its  comparative  insolubility 
in  water,  1  in  1100,  has  interfered  materially  with 
its  extended  use.  Thymol  iodid,  the  only  official 
combination  of  thymol,  has  been  referred  to  in  con- 
nection with  iodoform  substitutes. 

An  ideal  disinfectant,  or  antiseptic  dressing  for 
wounds,  should  act  not  strongly  on  the  living  pro- 
toplasm, should  be  slowly  absorbed,  and  should  af- 
fect the  central  nervous  system  but  slightly  after 
absorption.  Phenol  has  the  disadvantage  of  being 
rapidly  absorbed  and  of  profoundly  affecting  the 
central  nervous  system.  Thymol,  being  but  slight- 
ly soluble  in  water,  but  volatile  at  ordinary  tem- 
peratures, is  slowly  absorbed,  and,  as  its  excretion 
keeps  pace  with  its  absorption,  there  is  little  dan- 
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ger  that  it  will  exert  a  poisonous  action  when  used 
locally. 

The  practice  of  dermatology  involves  a  special 
knowledge  of  antisepsis,  and  the  subject  can  be 
given  only  general  consideration  at  this  time,  so 
that  we  must  content  ourselves  with  little  more 
than  a  simple  enumeration  of  some  of  the  ofl5cial 
substances  that  are  used,  merely  suggesting  the 
number  and  variety  of  the  available  materials. 

Eesorcinol. — IJ.  S.  P. — (Eesorcinum  U.  S.  P. 
1890),  a  diatomic  phenol  that  is  usually  referred 
to  by  its  popular  name,  resorcin,  was  at  one  time 
extensively  used  in  dermatologic  practice,  but  is 
now  seldom  employed  except  for  scalp  diseases  and 
sometimes  internally. 

Pyrogallol. — XJ.  S.  P. — This  is  better  known 
as  pyrogallic  acid  and  is  a  triatomic  phenol,  some- 
times used  in  dermatologic  practice. 

AoiDUM  Salicylicum. — TJ.  S.  P. — Salicylic 
Acid  has  been  used  to  some  extent  as  a  local  anti- 
septic, particularly  in  the  form  of  dusting  powders, 
diluted  with  talcum,  zinc  oxid  or  boric  acid.  Sali- 
cylic acid  is  used  extensively  in  dermatologic  prac- 
tice, particularly  in  the  form  of  ointment.  It  is 
only  slightly  soluble  (1/310)  in  water. 

Pix  LiQUiDA. — XJ.  S.  P. — Tar,  a  product  ob- 
tained by  the  destructive  distillation  of  the  wood 
of  one  of  several  species  of  Pirms,  has  been  widely 
used  in  the  treatment  of  skin  diseases,  usually  in 
the  form  of  an  ointment. 

Unguentum  Picis  Liquidjs. — U.  S.  P. — Tar 
Ointment  contains  50  per  cent,  of  tar. 

Oleum  Cadinum. — U.  S.  P. — Oil  of  Cade,  or 
oil  of  juniper  tar,  is  a  product  of  the  dry  distilla- 
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tion  of  Juniperus  Oxycedrus  and  is  closely  allied 
to  tar,  being  used  in  the  same  way. 

Balsamum  Peruvianum. — XJ.  S.  P. — ^Balsam 
of  Pern  will  be  referred  to  again  under  expector- 
ants. Its  antiseptic  properties  are  probably  due  to 
the  benzoic  and  cinnamic  acids  which  it  contains. 
It  is  used  in  dermatology,  either  in  ointment  or  in 
collodion. 

Naphthalenum. — U.  S.  P. — Naphthalene  or 
naphtalin  and 

Betanaphthol. — ^U.  S.  P. — Naphtol,  are  used 
in  dermatologic  practice,  though  the  former,  at 
least,  has  practically  fallen  into  disuse  for  medici- 
nal purposes. 

Among  other  substances  having  antiseptic  prop- 
erties, used  locally,  we  have : 

Sulphur  Precipitatum. — ^U.  S.  P. — Precipi- 
tated Sulphur.  This  and  the  other  official  forms 
of  sulphur  will  be  mentioned  also  in  connection 
with  cathartics.  Sulphur  constitutes  a  most  im- 
portant agent  in  the  treatment  of  a  number  of  skin 
diseases.  It  is  applied  either  in  the  form  of  lo- 
tions or  of  ointments.  For  the  former,  precipi- 
tated sulphur  i&  usually  preferred,  while  in  oint- 
ments either 

Sulphur  Sublimatum. — U.  S.  P. — Sublimed 
Sulphur,  or 

Sulphur  Lotum. — TJ.  S.  P. — Washed  Sulphur 
is  used.    In  the  official 

Unguentum  Sulphuris. — U.  S.  P. — Sulphur 
Ointment,  15  per  cent,  of  washed  sulphur  is  di- 
rected to  be  used.  This  ointment  is  now  only  half 
the  strength  of  that  formerly  official  and  is,  there- 
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fore,  better  suited  as  a  mildly  stimulating  anti- 
septic application. 

SoDii  Thiosulphas. — ^U.  S.  P. — Sodium  Thio- 
sulphate,  better  known  as  sodium  hyposulphite,  is 
another  useful  antiseptic  that  is  now  little  used 
medicinally,  except  in  dermatology.  It  is  freely 
soluble  in  water  and  is  usually  prescribed  in  the 
form  of  a  lotion.  It  is  said  to  be  particularly  use- 
ful in  the  destruction  of  parasitic  fungi  which  in- 
fest the  skin. 

Glycerinum. — ^U.  S.  P. — Glycerin  is  not  alone 
useful  as  a  mild  antiseptic,  but  is  also  extensively 
used  as  a  vehicle  for  many  other  substances  in  the 
treatment  of  skin  lesions. 

Glyceritum  Amyli. — ^U.  S.  P. — Glycerite  of 
Starch  is  a  preparation  that  was  introduced  many 
years  ago  to  serve  as  an  ointment  base  in  cases  in 
which  lard  or  fat  might  prove  objectionable.  It 
was  formerly  used  as  a  poultice  in  erythema,  ery- 
sipelas, furuncle  and  various  other  local  inflamma- 
tions of  the  skin,  and  may  be  considered  as  the 
prototype  of  the  almost  innumerable  glycerin  clay 
mixtures  now  offered. 

MERCURIALS. 

Hydrargyri  Iodidum  Eubrum. — U.  S.  P. — 
Eed  Mercuric  lodid  or  biniodid  of  mercury  is  the 
most  active  of  all  the  official  germicides  and  anti- 
septics. It  is  comparatively  expensive,  however, 
and  is  only  slightly  soluble  in  water. 

Hydrargyri  Chloridum  Corrosivum. — U.  S.  P. 
Corrosive  Sublimate  is  by  far  the  most  popular  and 
most  generally  used  of  all  local  chemical  disinfect- 
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ante  and  antiseptics.  It  is  extremely  poisonous 
and  many  fatalities  have  occurred  from  its  use, 
even  in  the  vagina  and  in  the  washing  of  wounds. 

Mercuric  chlorid  is  slowly  but  completely  solu- 
ble in  13  parts  of  water  and  in  3  parts  of  alcohol. 
The  solubility  of  this  substance  in  water  is  much 
facilitated  by  the  presence  of  other  soluble  chlorids. 
This  fact  has  been  utilized  in  the  preparation  of 
the  commercial  tablets  of  mercuric  chlorid  that 
are  sold  for  making  antiseptic  solutions.  These 
tablets  usually  contain  about  0.5  gm.  (7.5  grains) 
each  of  mercuric  chlorid  and  ammonium  chlorid, 
the  sal  alembroth  of  the  alchemists,  which,  when 
dissolved  in  500  c.c.  (1  pint)  of  water  make  a  solu- 
tion of  1  to  1,000.  This  solution  is  useful  for  the 
disinfection  of  the  hands,  for  walls  and  floors  and 
for  many  fabrics  that  are  not  injured  by  water. 
Gauze  impregnated  with  a  solution  of  mercuric 
chlorid  is  often  placed  over  small  or  closed  wounds 
to  prevent  the  access  of  bacteria.  It  is  widely  used 
as  an  antiseptic  and  disinfectant,  but  it  is  ex- 
tremely caustic  and  can  not  be  applied  to  mucous 
membranes  and  to  open  wounds  except  in  very 
dilute  solutions,  for  fear  of  absorption. 

Mercuric  chlorid  attacks  metals  and  must  be 
avoided,  therefore,  with  metallic  instruments.  It 
is  a  very  popular  insecticide  and  a  number  of  the 
mercurials  are  used  as  parasiticides,  notably  for 
pediculi.  For  this  purpose,  however,  the  various 
ointments  of  mercury  are  more  frequently  used. 

Unguentum  Hydrargyri. — U.  S.  P. — Mercu- 
rial Ointment  contains  50  per  cent,  of  mercury. 

TJnguentum  Hydrargyri  Dilutum. — ^U.  S.  P. 
— Blue  Ointment,  a  new  addition  to  the  Pharmaco- 
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peia,  contains  33  per  xjent.  of  mercury  and  con- 
forms more  closely  to  the  proposed  international 
standard  for  mercurial  ointment.  Another  oint- 
ment that  is  sometimes  used  as  a  parasiticide  is 

TJngubntum  Hydrargyki  Oxidi  Rubri. — ^U.  S. 
P. — Ointment  of  Red  Mercuric  Oxid,  or  red  pre- 
cipitate ointment,  containing  10  per  cent,  of  red 
mercuric  oxid. 

ANTISEPSIS    OF    THE    MUCOUS    MEMBRANES. 

The  antisepsis  of  the  mouth  is  important,  not 
only  because  of  the  infectious  diseases  pertaining 
to  it,  but  also  because  of  the  excellent  opportunity 
that  is  afforded  to  micro-organisms  to  multiply 
there  in  enormous  numbers  on  the  particles  of 
food  in  the  cavities  of  teeth  or  wedged  between 
them.  That  this  is  true  is  shown  by  the  putrid 
smell  acquired  by  particles  of  meat  which  remain 
but  an  hour  or  so  in  the  mouth.  The  extent  to 
which  bacteria  may  increase  may  be  inferred  from 
the  calculation,  given  by  Novy,  that  30,000,000,- 
000  contain  less  than  one-sixth  of  a  milligram 
(1/400  grain)  of  organic  matter. 

The  main  factor  in  securing  antisepsis  of  the 
mouth  is  cleanliness.  If  the  teeth  are  carefully 
cleansed  and  all  organic  matter  removed,  the  bac- 
teria have  less  on  which  to  thrive,  and  mild  anti- 
septics then  fully  suffice  to  keep  the  number  with- 
in bounds. 

Liquor  Antisepticus. — ^U.  S.  P. — Antiseptic 
Solution  is  a  new  addition  to  the  Pharmacopeia, 
containing  2  per  cent,  of  boric  acid  with  aromatic 
antiseptic  volatile  oils.     It  is  designed  to  be  used 
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as  a  mildly  antiseptic  lotion  or  wash,*  as  are 
numerous  similar  proprietary  preparations. 

It  must  be  remembered  that  the  name  of  this 
official  antiseptic  solution  is  a  misnomer  in  effect, 
if  not  in  fact,  since  it  possesses  at  most  but  very 
weakly  antiseptic  properties,  being  a  detergent 
rather  than  an  antiseptic. 

Antiseptic  Solution  is  also  useful  as  a  gargle, 
preferably  diluted  with  an  equal  quantity  of  water. 
The  use  of  solution  of  hydrogen  dioxid  as  a  spray 
or  gargle,  as  well  as  its  use  in  connection  with  the 
official  antiseptic  solution,  has  been  mentioned. 

PoTASsi  Chloras. — U.  S.  P. — Potassium  Chlor- 
ate, while  not  a  particularly  active  antiseptic,  has 
long  been  favorably  known  to  be  a  desirable  addi- 
tion to  gargles  and  mouth  washes.  It  is  soluble 
in  16  parts  of  cold  water  and  is  generally  used  in 
saturated  solution,  from  which  traces  of  chloric 
acid  may  possibly  be  liberated.  Alum  and  boric 
acid  are  also  useful  as  gargles. 

Free  chlorin  is  an  effective  disinfectant  and  it 
may  be  utilized  in  the  form  of  a  gargle,  being  lib- 
erated by  the  action  of  hydrochloric  acid  on  po- 

4.  The  oflaclal  antiseptic  solution  is  slightly  acid.  When 
an  alkaline  antiseptic  mouth  wash  is  desired  it  will  be  well 
to  use  the  "Alkaline  Antiseptic  Solution"  of  the  National 
Formularly.  Either  one  of  these  preparations  can  be  pre- 
pared readily  by  any  trained  pharmacist.  They  are  inex- 
pensive and  should  be  given  the  preference  over  the  various 
nostrums  that  are  not  alone  exploited  as  local  antiseptics,  but 
are  also  advertised  as  sure  cure  remedies  for  a  number  of  in- 
testinal disorders. 

LIQUOR  ANTISEPTICUS  ALKALINUS,  N.  F.,  represents 
3.2  parts  each  of  potassium  bicarbonate  and  sodium  benzoate, 
0.8  parts  of  sodium  borate  in  a  mixture  of  alcohol,  glycerin 
and  water,  flavored  with  thymol,  eucalyptol,  oil  of  peppermint 
and  oil  of  gaultherla  and  colored  red  with  tincture  of  cud- 
bear to  make  100  parts. 
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tassium  chlorate.  This  occurs  in  such  a  mixture  as 
the  following: 

3.    Potassii  chloratis    5iss        6 

Acidi  hydrochlor Si        4 

Aquae  q.  s.  ad Jiii     100 

M.    Sig.:     Use  as  a  gargle. 

After  the  use  of  any  of  these  gargles  the  mouth 
should  be  well  rinsed  with  water  to  prevent  injury 
to  the  teeth. 

The  antisepsis  of  the  nasal  passages  is  usually 
accomplished  by  thorough  cleansing  with  warm  sa- 
line solution  (0.9  per  cent.),  nine  grams  (135 
grains)  of  sodium  chlorid  to  a  liter  (quart)  of 
water,  or  by  a  mild  alkaline  solution  made  by  add- 
ing nine  grams  (135  grains)  of  sodium  bicarbon- 
ate to  the  saline  solution  just  mentioned;  after 
which  a  mildly  antiseptic  solution,  such  as  the  of- 
ficial properly  diluted,  is  used  as  a  spray  or  douche, 
or,  in  lieu  of  this,  one-tenth  of  1  per  cent,  of 
phenol  may  be  added  to  the  saline  douche,  but  the 
latter  is  not  recommended  as  a  routine  practice.'' 

It  may  be  permissible  here  to  enumerate  some 
of  the  substances  that  have  been  used  as  mild  anti- 
septic applications  to  the  mucous  membranes. 

AciDUM  BoRicuM. — ^U.  S.  P. — Boric  Acid,  gen- 
erally referred  to  as  boracic  acid,  is  quite  free 


5.  The  pharmacopeia  of  the  German  Hospital,  Philadel- 
phia, contains  a  formula  for  an  alkaline  antlsepptlc  tablet 
that  has  found  favor  with  some.  It  contains  0.25  gm. 
(about  4  grains)  each  of  sodium  bicarbonate,  sodium  borate, 
sodium  chlorid  and  sodium  phenolsulphonate  with  0.005  gm. 
(about  0.1  minim)  of  oil  of  cinnamon.  One  of  these  tablets 
(the  same  mixture  can  also  be  directed  in  powder)  is  to  be 
dissolved  in  six  tablespoonfuls  of  recently  boiled  water  and 
used  as  a  wash  for  the  nose. 
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from  toxicity.  It  is  soluble  in  about  16  parts  of 
water  and  is  but  slowly  absorbed. 

Glyceritum  Boroglycerini. — TJ.  S.  P. — 
Glycerite  of  Boroglycerin,  contains  30  per  cent,  of 
boric  acid  and  has  the  same  uses  as  that  acid. 

SoDii  Boras. — ^TJ.  S.  P. — Sodium  Borate,  or 
borax,  has  an  alkaline  reaction  and  is  sometimes 
preferred  to  boric  acid  on  this  account.  It  is  solu- 
ble in  sixteen  parts  of  water. 

SOdii  Chloridum. — TJ.  S.  P. — Sodium  Chlorid, 
common  table  salt,  has  been  in  use  as  an  antiseptic 
from  time  immemorial;  its  uses  are  well  known, 
and  the  only  reason  we  have  for  presenting  it  here 
is  to  call  attention  to  the  fact  that  the  Pharmaco- 
peia recognizes  it  as  a  valuable  article  of  the  ma- 
teria medica  and  provides  certain  standards  and 
tests  for  purity. 

SoDii  Phexolsulpiionas. — ^U.  S.  P. — Sodium 
Phenolsulphonate,  the  sodium  sulphocarbolate  of 
former  editions  of  the  Pharmacopeia,  is  another 
mild  antiseptic  that  has  limited  but  well-defined 
uses. 

Practically  all  the  salts  of  the  alkalies  have  anti- 
septic properties,  but  it  is  obviously  not  necessary 
to  recount  all  of  them  at  this,  time. 

Complete  disinfection  of  the  nose,  mouth,  throat, 
vagina  and  urethra  is  not  practicable,  and  is  not 
even  necessary;  the  main  thing  to  be  sought  is  the 
cleansing  of  those  regions  from  pus  and  organic 
matter  on  which  bacteria  thrive.  Mucous  mem- 
branes decompose  the  solution  of  hydrogen  dioxid 
with  such  copious,  evolution  of  oxygen  that  it  can 
not  be  used  in  the  nose,  and  because  of  this  rapid 
action  by  the  mucous   membrane  itself  a   large 
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amount  frequently  repeated  is  necessary  to  com- 
pletely disinfect  such  cavities.** 

The  antisepsis  of  the  eye  is  confined  largely  to 
the  use  of  camphor  water,  boric  acid  and  sodium 
borate.  In  virulent  affections  more  active  antisep- 
tics are  sometimes  indicated;  in  these  cases  weak 
solutions  of  mercuric  chlorid,  copper  sulphate,  zinc 
chlorid,  silver  nitrate  or  formaldehyd  are  used. 
These  substances,  however,  are  all  extremely  irri- 
tating and  great  caution  is  required.  Their  use 
by  the  general  practitioner  is  not  advised.*^ 

6.  For  use  In  the  yaglna,  where  a  simple  detergent  and 
antiseptic  action  Is  sought,  the  official  Liquor  Cresolis  Com- 
posltus  In  0.6  to  1  per  cent,  solution  will  be  found  to  be  all 
that  Is  required.  When  an  astringent  effect  is  desired  the 
following  formula  for  an  antiseptic  astringent  powder  will  be 
found  to  answer  the  purpose  Yc^y  well : 

B.     Sodll    boratls 51      601 

Alumln.    exsicc 3x       40 1 

Thymol,  I 

Phenol, 

Eucalyptol, 

Olel  gaultherlse,  aa gr.  vlil 

M.  Sig. :  A  heaping  teaspoonf ul  to  be  dissolved  In  one 
liter  (1  quart)  of  hot  water,  to  be  used  as  a  douche. 

Pulvls    Antlseptlcus,    N.    F.,    contains    12.5    parts    of   zinc 

sulphate,  86.6  parts  of  boric  acid,  0.5  part  of  salicylic  acid 

and  0.1  part,  each,  of  phenol,  eucalyptol,  menthol  and  thymol. 

It  may  be  used  in  the  same  way  and  for  the  same  purposes 

as  the  prescription  given  above. 

Tyree's  Antiseptic  Powder  formerly  had  a  considerable 
vogue  among  physicians ;  since  the  exposure  of  Its  true  char- 
acter by  Thb  Joubnal  of  the  American  Medical  Association 
(Oct.  20,  1906,  p.  1316),  It  Is  to  be  hoped  that  physicians 
will  depend  on  It  less  than  they  did. 

Campho-phenique  Powder  affords  another  example  of  ex- 
traordinary discrepancy  between  the  formula  claimed  by 
the  manufacturer  and  the  composition  shown  by  analysis. 
See  The  Journal  A.  M.  A.,  April  20,  1907,  p.  1365. 

7.  The  method  of  using  boric  acid  In  the  eye  varies 
greatly,  but  usually  a  2  per  cent,  solution  of  boric  acid  in 
equal  parts  of  distilled  water  and  camphor  water  will  be 
found  to  be  sufficient.  When  it  is  desired  to  use  sodium 
borate  In  connection  with  boric  acid  the  following  will  be 
found  satisfactory : 

R.     Acldi   borici    gr.  xv         1 

Sodii  boratls j?r.  xxx         2 

Aquae  dest.. 
Aquae  camphorae,   afi Jiss       50 
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Burns  or  scalds  resulting  in  destruction  of  the 
skin  should  be  treated  antiseptically.  Treves  di- 
rects that  the  bum  be  washed  with  a  solution  of 
hydrogen  dioxid  and  then  with  a  solution  of  boric 
acid;  the  vesicles  are  then  opened  with  an  aseptic 
needle  and  the  surface  dusted  with  iodoform  and 
dressed  with  aseptic  cotton. 

PoTAssii  Permanganas. — U.  S.  P. — Potassium 
Permanganate,  already  referred  to  under  the  head 
of  general  disinfectants,  is  often  considered  to  be 
devoid  of  antiseptic  properties  because  of  the  readi- 
ness, with  which  it  oxidizes  all  organic  matter.  It 
is  true  that  potassium  permanganate  is  readily  de- 
composed by  the  organic  matter  with  which  it  first 
comes  in  contact,  and  that  it  would  be  unusual  in- 
deed to  find  bacteria  the  only  form  of  organic  mat- 
ter present  in  any  one  case.  When  we  remember, 
however,  that  a  very  large  number  of  bacteria 
represent  but  an  infinitesimally  small  amount  of 
organic  matter,  we  will  appreciate  why  potassium 
permanganate  is  capable  of  destroying  vast  num- 
bers of  micro-organisms  in  those  cases  in  which 
its  action  can  be  confined  to  them. 

This  substance  finds  its  greatest  usefulness  as  a 
local  application  in  rendering  foul  ulcers  odorless. 
For  this  purpose  a  fairly  strong  solution,  2  per 
cent.,  is  freely  used  as  a  wash.  Much  weaker  solu- 
tions are  sometimes  used  with  great  benefit  as 
urethral  irrigations  in  gonorrhea  and  as  vaginal 
douches.  A  hot  1  per  cent,  solution  of  potassium 
permanganate  will  be  found  extremely  useful  as  a 
deodorizer  for  instruments  after  use  in  the  vagina 
while  awaiting  sterilization. 
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Potassmm  permanganate  destroys  some  alkaloids 
much  more  quickly  than  others,  e.  g.,  morphin 
more  readily  than  strychnin.  It  can  not  enter  the 
circulation ;  hence^  when  swallowed,  it  can  act  only 
on  the  substances  found  in  the  stomach.  Obvious- 
ly it  is  not  suited  for  hypodermic  injections. 


CHAPTER  III. 
INTERNAL  ANTISEPTICS. 

The  great  strides  made  in  the  use  of  antisep- 
tics, after  Lister  liad  employed  them  in  surgery 
with  such  brilliant  results,  led  to  the  hope  that 
they  might  be  made  available  for  limiting  the  de- 
velopment of  bacteria  in  various  parts  of  the  hu- 
man body.  From  time  to  time  clinicians  have  re- 
ported favorable  results  from  the  use  of  internal 
antiseptics  in  such  diseases  as  typhoid  fever,  but 
at  the  present  time  it  is  generally  acknowledged 
that  complete  disinfection  of  the  intestinal  tract  is 
impossible  and  that  the  treatment  of  constitutional 
diseases  by  means  of  antiseptics  is  possible  only  in 
a  few  isolated  cases;  for  example,  in  malarial 
fever  by  quinin,  in  articular  rheumatism  by  sali- 
cylic acid  and  its  compounds,  and  in  syphilis  by 
means  of  mercurials.  Quinin  has  been  shown  to 
have  a  peculiarly  selective  and  destructive  action 
on  the  protozoon  which  causes  malarial  fever,  and 
perhaps  mercury  and  salicylic  acid  may  possess 
similar  selective  action  against  the  agents  produc- 
ing syphilis  and  certain  forms  of  rheumatism. 

It  is  not  probable  that  any  agent  will  be  found 
which  will  protect  the  blood  and  tissues  against 
many  species  of  bacteria,  but  we  may  discover 
substances,  each  with  a  specific  action  analogous  to 
that  of  quinin  in  malaria.  The  discussion  of  in- 
ternal antiseptics  will  be  limited,  therefore,  to  the 
substances  just  mentioned — quinin,  mercury  and 
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salicylic  acid — and  substances  used  as  antiseptics 
in  the  alimentary  canal. 

It  is  impossible  to  form  a  correct  idea  of  the 
probable  effect  of  an  internal  antiseptic  without 
having  at  least  some  idea  of  the  organisms  on 
which  it  must  act. 

Nuttall  and  Thierfelder  took  guinea-pigs  from 
their  mother  by  Cesarean  section  under  aseptic 
conditions,  and  fed  one  of  them  on  sterilized  food 
for  thirteen  days,  during  which  it  continued  to 
thrive,  but  Schotelius  found  that  chickens  died  of 
starvation  when  fed  only  on  sterilized  food.  G. 
N".  Stewart  accepts  Nuttall  and  Thierfelder^s  re- 
sults as  demonstrating  that  animals,  including 
man,  exist,  despite  the  bacteria  which  infest  the 
alimentary  canal  from  a  few  hours  after  birth  until 
death. 

Strafisburger  concludes,  from  a  review  of  the 
extensive  literature  pertaining  to  intestinal  bac- 
teria, that  Nuttall  and  Thierfelder  have  shown 
that  no  single  process  of  alimentation  is  absolutely 
dependent  on  bacteria,  but  that  the  chief  function 
of  certain  of  them,  notably  the  colon  bacillus, 
which  is  always  abundantly  present,  is  actually  to 
destroy  other  bacteria  and  thus  to  protect  the  host 
against  those  disease  germs  which  may  gain  en- 
trance to  the  alimentary  canal.  The  destruction 
of  all  the  bacteria  in  the  alimentary  canal  at  any 
one  time,  therefore,  might  prove  fatal,  in  that  any 
disease  germs  which  chanced  to  gain  access  to  the 
intestine  could  so  multiply  as  quickly  to  destroy  the 
life  of  the  host. 

The  proof  that  bacteria  do  play  some  part  in  the 
process  of  digestion  is  foimd  in  the  fact  that  man 
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can  digest  the  celluloee  of  delicate  vegetables  to  a 
limited  extent,  though  he  secretes  no  enzyme  cap- 
able of  splitting  cellulose,  which,  therefore,  must 
be  split  by  bacteria  present  which  have  been  shown 
to  possess  that  power.  Then,  too,  certain  crystal- 
line bodies  other  than  leucin  and  tyrosin  have  re- 
cently been  found  among  the  ultimate  products  of 
digestion,  and  as  none  of  the  known  digestive 
enzymes  are  capable  of  forming  these  bodies  they 
likewise  must  result  from  bacterial  action. 

While  we  must  admit  that  bacteria  are  concerned 
in  digestion,  we  have  no  positive  information  at  the 
present  time  as  to  how  important  a  part  they  ac- 
tually take.  It  has  been  shown  that  the  colon  ba- 
cillus, which  is  universally  present  in  milk,  inhib- 
its, to  a  certain  extent,  the  action  of  putrefactive 
bacteria,  and  it  is  well  known  that  untreated  milk 
of  good  quality  is  more  digestible  than  is  the  same 
milk  after  sterilization.^ 

1.  Tests  made  on  the  several  constituents  of  milk  show 
that  they  have  no  power  to  Inhibit  putrefaction,  though 
such  a  power  is  unquestionably  posse'ssed  by  fresh  milk. 
That  this  is  due,  at  least  in  part,  to  certain  bacteria  nor- 
mally present  In  the  milk  is  shown  by  the  fact  that  sterilized 
milk  putrcpfles  much  more  rapidly  than  untreated  milk  on 
the  addition  of  the  bacillus  of  putrefaction  (B.  jyutriflcus)  ; 
but  If  with  the?  Bcuyillua  putriflcus  the  colon  bacillus  be 
added  to  sterilized  milk,  the  milk  acts  as  does  normal  milk, 
thus  proving  that  the  colon  bacillus  is  actually  capable  of 
Inhibiting  the  development  of  certain  bacteria.  It  Is,  of 
course,  possible  that  fresh  milk  also  possesses  antibacterial 
propertlefs  which  are  destroyed  by  the  sterilization.  These 
conditions  help  to  explain  why  sterilized  milk  Is  n.ot  so 
wholesome  as  new  milk  of  good  quality.  It  must  be  remem- 
bered, however,  that  milk  is  an  excellent  culture  medium  In 
which  a  great  many  bacteria  are  normally  present,  and  that 
If  It  be  allowed  to  stand  in  a  warm  place  for  some  hours 
the  micro-organisms  multiply  to  such  an  extent  that  the 
milk  Is  wholly  unfit  for  use,  and  we  do  not  wish  to  be  mis- 
understood as  implying  that  the  colon  bacillus  Is  an  un- 
mixed blessing.  Whilst  during  health  the  mlcro-organlEnn 
probably  does  not  emigrate  from  the  uninjured  Intestine  it 
may  do  so  in  states  of  lowered  general  resistance,  or  in.  the 
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We  are  tbua  forced,  by  this  and  other  like  evi- 
dencGj  to  conclude  that  it  is  by  no  means  desirable 
lo  render  the  intestines  sterile  and  that,  inatead  of 
attempting  intestinal  antisepsis  in  the  broader 
sense,  we  should  seek  rather  to  modify  the  flora  in 
that  region  than  to  destroy  it. 

Various  methods  have  been  proposed,  from  time 
to  time,  for  determining  the  relative  degree  of 
putrefaction  taking  place  in  the  intmtines,  hut  at 
the  present  time  it  is  not  positively  known  what 
constitutes  the  beet  method  at  our  disposal  for 
doing  this.  The  procedure  most  frequently  em- 
ployed^ one  which  is  considered  to  afford  a  fair  es- 
timate in  a  large  proportion  of  cases,  consists  in 
estimating  the  ethereal  sulphates  in  the  urine. 
Strassburger  claims  that  weighing  the  bacteria  after 
separation  from  the  feces  and  drj'ing  affords  the 
surest  means  of  estimating  the  number  of  bacteria 
present.  Others  count  the  number  of  colonies 
which  can  be  cultivated  from  a  milligram  of  feces, 
but  this  has  been  shown  to  be  unreliable.  In  view 
of  the  fact  that  laboratory  methods  are  far  from 
satisfactory  in  determining  the  number  of  the  sev- 
eral varieties  of  bacteria  present  in  the  feces,  the 
general  practitioner  will  probably  he  obliged,  for 
some  time  to  come,  to  depend  largely,  if  not  en* 
tirely,  on  the  clinical  data  presented  by  each  in- 
dividual case. 


[^resecice  of  d^ecta  of  the  iDtestlDai  epttb^Ilum,  and  may  gl^ve 
risd  to  blood  Infection,  or  more  rarely  to  inflammations  Iti 
vadotiB  organs.  The  possibility  that  the  bacJUuH  of  typhoid 
fever  and  kindred  forms  are  only  modified  colon  bacUil  !« 
of  theoretlcat  importanccH  Some  authorities  (Escherich  and 
mme  otbers)  deny  ttiat  the  colon  haclllus  is  capable  of  rap- 
Idly  becomJofi^  vlmlent.  DlfTeretit  strains  of  the  colon  bacil- 
lus have  different  def^'eea  of  virulence,  and  it  still  remain s 
possible  tbat  many  cases  of  Infantile  colitis  are  caused  by 
certain  atralnB    f^.  g.,  the  colicoMtls  of  Escherlcb). 
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Without  knowing  the  precise  r61e  played  by  the 
multitudinous  bacteria  of  many  species^  we  do 
know  in  various  ways  when  undue  activity  of  the 
putrefactive  bacteria  occurs  and  certain  symptoms 
give  notice  that  excessive  fermentation  is  taking 
place  in  the  small  intestine.  A  moderate  increase 
in  the  number  of  colon  bacilli  tends  to  lessen  the 
(levelopiiient  of  the  putrefactive  germs;  on  the 
other  hand,  an  intestinal  catarrh,  caused  by  exces- 
sive acidity  resulting  from  the  undue  fermenta- 
tion of  carbohydrates  by  the  colon  bacillus,  may  be 
alleviated  by  lessening  the  carbohydrates  of  the 
food  and  consequently  the  medium  on  which  the 
colon  bacillus  thrives. 

Normal  peristalsis  prevents  undue  development 
of  bacteria  by  hurrying  the  food  through  the  small 
intestine,  but  diarrhea  and  irritant  purgatives 
favor  the  development  of  bacteria  by  the  increased 
amount  of  liquid  which  is  present,  because  of  the 
iucreastHl  secretion  and  diminished  absorption. 
Tlius  more  bacteria  have  been  found  after  admin- 
istration of  calomel  than  were  present  before  the 
drug  had  been  given,  though  calomel  is  generally 
considered  to  be  an  excellent  antiseptic. 

While  normal  peristalsis  limits  the  develop- 
ment of  bacteria,  the  latter,  in  turn,  liberate  acids 
in  the  decomposition  of  carbohydrates  which  prob- 
ably supply  the  stimulus  which  sets  up  peristalsis. 
The  normal  digestion  and  absorption  of  food  also 
tend  to  lessen  intestinal  putrefaction  by  lessening 
the  amount  of  material  which  can  serve  as  a  cul- 
ture medium. 

It  is  important  that  the  intestinal  wall  should 
be  kept  intact.    When  the  intestinal  mucosa  is  in- 
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jured  it  fails  to  absorb  the  food  products  and  the 
bacteria  multiply  rapidly.  It  has  been  found  that 
many  antiseptics  injure  the  intestinal  wall  more 
than  they  do  the  bacteria,  and,  despite  the  fact  that 
the  antiseptic  may  be  found  in  quantity  in  the 
feces  when  the  bulk  is  small,  it  has  actually  per- 
mitted an  increased  growth  of  micro-organisms  in 
the  small  intestine  when  other  conditions  favored 
the  bacteria  and  not  the  antiseptic  action.  Srass- 
burger  found  just  double  the  number  of  bacteria 
after  the  use  of  naphthalene,  which  has  been  con- 
siderably lauded  as  an  intestinal  antiseptic. 

As  suggested  before,  the  simplest  means  of  di- 
minishing the  number  of  putrefactive  bacteria  is 
by  lessening  the  amount  of  the  proteid  of  the  food. 
Though  it  has  been  contradicted  by  the  indirect 
evidence  of  urinary  constituents,  it  has  been  shown 
that  the  bacteria  of  the  intestines  are  very  much 
reduced  in  number  by  the  withdrawal  of  all  food. 

It  was  formerly  supposed  that  the  gastric  juice 
of  the  stomach  interposed  a  fairly  effective  barrier 
to  the  entrance  of  living  disease  germs  into  the  in- 
testine, but  this  juice  has  but  little  effect  at  the  be- 
ginning of  digestion,  when  the  activity  is  slight, 
and  toward  the  end,  when  the  hydrochloric  acid  is 
nearly  all  combined  with  proteid.  Some  micro- 
organisms, e.  g.,  the  tubercle  bacillus,  pass  unin- 
jured through  the  stomach  more  readily  than  oth- 
ers, e.  g.,  the  vibrio  of  cholera. 

The  effect  of  bile  on  bacteria  is  not  positively 
known,  but  it  is  generally  supposed  that  it  does  not 
possess  any  germicidal  power,  as  some  bacteria  can 
be  cultivated  on  bile,  though  not  after  the  precipi- 
tation and  removal  of  the  mucus.    The  intestinal 
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secretion  does  not  possess  any  germicidal  power. 
All  these  factors  are  important,  since  all  of  them — 
bile,  gastric  juice  and  intestinal  secretion — ^have  at 
various  times  been  supposed  to  possess  antiseptic 
properties,  and  it  is  necessary  to  know  what  results 
are  to  be  expected  from  increasing  the  quantity  of 
any  or  all  of  them. 

Strictly  speaking,  the  antisepsis  of  the  alimen- 
tary canal  should  begin  with  that  of  the  mouth, 
but  this  is  more  conveniently  considered  under 
local  antisepsis.  In  view  of  the  fact  that  the  gas- 
tric juice  does  not  interpose  an  absolute  barrier  to 
the  ingress  of  pathogenic  bacteria  to  the  intestine, 
the  proper  care  of  the  mouth  and  the  limitation  of 
its  flora  assumes  an  added  importance,  and  there  ifi 
no  question  of  the  fact  that  proper  attention  to  the 
cleanliness  of  the  oral  cavity  will  greatly  lessen  the 
danger  from  intestinal  infection. 

The  general  tone  of  these  varied  statements  may 
appear  pessimistic,  so  far  as  faith  in  the  efficiency 
of  intestinal  antisepsis  is  concerned,  but  so  far 
from  that  being  the  case  they  are  intended  to  fur- 
ther demonstrate  that  our  main  reliance  must,  after 
all,  be  placed  in  guarding  against  the  entry  of 
disease-producing  organisms  into  the  alimentary 
canal  and  their  destruction  before  they  have  passed 
beyond  the  reach  of  local  treatment.  After  they 
have  once  gained  admittance  to  the  intestine  the 
best  means  of  limiting  their  development  must  be 
sought  in  regulating  the  diet  and  careful  attention 
to  the  general  condition. 

If  we  are  unable  to  destroy  all  or  even  any 
appreciable  number  of  the  bacteria  of  the  intestine, 
it  is  consoling  to  know  that  some  of  them  are  our 
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allies  instead  of  our  foes.  It  is  admitted  by  nearly 
all  authorities  that  it  is  impossible  to  influence  the 
bacillus  of  typhoid-  fever  by  antiseptics.  It  has 
been  shown  that  a  milk  diet  sometimes  hinders  the 
development  of  putrefactive  bacteria,  and  many 
consider  that  the  main  benefit  derived  from  a  milk 
diet  in  typhoid  fever  is  due  to  its  effect  on  bacterial 
development.  Fortunately,  the  Bacillus  typhosus 
does  not  form  spores  and  the  bacillus  itself  is  easily 
killed  outside  of  the  body;  heating  in  water  even 
to  75  C.  (167  F.)  for  ten  minutes  greatly  lessens 
its  vitality. 

It  is  practically  impossible  in  the  space  at  our 
disposal  even  to  summarize  the  results  of  the  hun- 
dreds of  investigations  dealing  with  the  question  of 
intestinal  antisepsis.  Those  experiments  which  ap- 
pear more  nearly  free  from  error  point  to  the  fact 
that  we  can  not  secure  direct  antiseptic  action  by 
chemical  antiseptics  in  the  intestine  without  injur- 
ing the  intestinal  wall,  or  at  least  materially  reduc- 
ing those  conditions  which  naturally  limit  bacter- 
ial development,  more  than  we  injure  the  bacteria. 
The  net  result,  therefore,  is  usually  an  actual  in- 
crease of  some  species  and  a  diminution  of  others. 
Clinical  experience  seems  to  prove  conclusively  that 
the  mild  mercurous  chlorid,  or  calomel,  is  bene- 
ficial in  those  cases  of  indigestion  which  are  char- 
acterized by  that  train  of  symptoms  which  includes 
a  feeling  of  dulness,  lassitude,  headache,  nausea 
and  anorexia,  the  condition  being  popularly  termed 
"biliousness.^^  It  is  possible  that  the  antiseptic  ac- 
tion of  the  calomel,  by  limiting  the  development  of 
other  species  of  bacteria,  gives  the  colon  bacillus 
a  chance  to  multiply,  the  increased  amount  of  fluid 
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in  the  intestine  having  been  found  particularly  to 
favor  its  development.  These,  in  turn,  may  then 
modify  digestion  or  serve  to  restrict  the  develop- 
ment of  putrefactive  bacteria,  and,  as  we  have  seen, 
tliey  favorably  influence  peristalsis,  which  in  turn 
is  one  of  the  natural  means  of  elimination  of  bac- 
teria. The  increased  peristalsis  caused  by  the  cal- 
omel lessens  the  opportunity  for  absorption  of  the 
bacterial  toxins  which  give  rise  to  the  train  of 
symptoms  mentioned ;  this  lessened  absorption  may 
be  due  in  part  to  the  action  of  calomel  on  the  wall 
of  the  inteetine.  This  merely  suggests  the  many- 
sidedness  of  an  operation  that  appears  at  first 
glance  to  be  a  very  simple  one. 

The  action  of  the  solution  of  hydrogen  dioxid 
in  the  mouth  and  throat  has  been  discussed  under 
local  antiseptics.  Owing  to  the  rapidity  with  which 
it  is  decomposed  by  mucous  membranes,  it  can 
exert  but  little  germicidal  action  in  the  stomach 
and  absolutely  none  in  the  intestine  or  general 
circulation;  indeed,  it  is  so  rapidly  decomposed 
by  the  blood  that  it  speedily  causes  death  by  em- 
bolism when  introduced  into  the  circulation.  The 
same  holds  true  of  potassium  permanganate,  and 
it  is  probable  that  all  antiseptics  that  depend  for 
their  action  on  the  liberation  of  oxygen  would  be 
docompoecd  in  the  same  way  when  brought  in  con- 
tact with  the  mucous  membranes  of  the  mouth  and 
ihroai  or  the  organic  material  necessarily  present 
III  (ho  slomnch. 

AdiDUM  irYDKOOiiLOUiciTM. — U.  S.  P. — Hydro- 
chloric Acid,  or  muriatic  acid,  contains  31.9  per 
ctMit.  of  absolute  hydrochloric  acid.  It  is  seldom 
used  in  medicine  in  this  country,  the  preference 
being  usually  given  to 
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AciDUM  Hydrochloricum  Dilutum. — ^U.  S.  P. 
— Diluted  Hydrochloric  Acid,  containing  10  per 
cent,  of  absolute  hydrochloric  acid.  This  acid  un- 
doubtedly exerts  some  germicidal  action  in  the 
stomach  when  present  in  sufficient  amount,  and  its 
action  may  directly  influence  the  intestinal  flora. 
It  has  been  stated  that  the  hydrochloric  acid  of  the 
stomach  becomes  bound  to  albumin  during  diges- 
tion and  then  exerts  no  antiseptic  influence,  but  we 
have  also  seen  that  normal  digestion  is  one  of  the 
surest  means  of  controlling  the  bacteria  of  the  in- 
testine, and  how  a  deficiency  of  that  acid  may  cause 
fermentative  dyspepsia,  with  an  enormous  increase 
of  bacteria,  which  may  become  virulent.  It  may 
be  mentioned  in  this  connection  that,  according 
to  some  recent  experiments  on  man,  the  usual  dose 
of  dilute  hydrochloric  acid,  1  c.c.  (15  minims)  is 
entirely  too  small  to  supply  the  deficiency  existing 
in  many  cases,  and  as  much  as  200  c.c.  (6  fluid 
ounces)  of  0.4  per  cent,  acid,  corresponding  to  10 
c.c.  of  the  official  dilute  acid,  has  been  given  with 
decided  benefit  when  the  usual  dose  or  less  had 
given  no  appreciable  result.  It  must  always  be 
given  diluted  with  a  large  amount  of  water.  It 
should  be  remembered  that  mineral  acids  are  to  be 
taken  through  a  tube  to  avoid  injury  to  the  teeth, 
and  that  the  mouth  should  then  be  rinsed  with 
water,  or,  better  still,  with  a  mild  alkaline  solu- 
tion, such  as  limewater  or  a  very  dilute  solution 
of  sodium  bicarbonate. 

Naphthalenum.  —  U.  S.  P.  —  Naphthalene, 
naphtalin  and 

Betakaphthol.  —  U.  S.  P.  —  Betanaphthol 
and  naphthol  have  been  highly  recommended  as  in- 
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tcstinal  antiseptics.  As  we  have  seen,  they  do  not 
usually  lessen  the  number  of  bacteria,  though  they 
may  exert  a  favorable,  modifying  action.  These 
substances  have  been  used  in  the  treatment  of  diar- 
rhea with  excessive  putrefaction.  They  are  insolu- 
ble in  water  and  are  preferably  directed  to  be  dis- 
pensed in  powder  form,  or  dry,  in  capsules. 

The  average  dose  of  naphthalene  is  given  as 
0.12  gm.  (2  grains),  and  the  average  dose  of  beta- 
naphthol  as  0.25  gm.  (4  grains).  It  has  been  sug- 
gested that  naphthalene  must  be  converted  into 
betanaphthol  before  it  can  exert  its  antiseptic  ac- 
tion, but  even  this  point  has  not  been  satisfactorily 
determined. 

There  are  a  number  of  nostrums  on  the  market 
consisting  of  betanaphthol  combined  with  astring- 
ents, but  in  view  of  the  complex  nature  of  the  prob- 
lem with  which  we  have  here  to  deal  it  is  preferable 
by  far  to  employ  the  oflBcial  substances,  combining 
them  as  seems  indicated  in  each  case.  To  do  this 
it  is  merely  necessary  to  calculate  the  relative 
amount  of  each  powder  to  be  given  at  a  dose  and 
to  dispense  them  either  separately  or  in  a  single 
powder  or  a  mixture. 

Betanaphthol  and  bismuth  subnitrate  or  subcar- 
bonate  may  be  combined  somewhat  as  follows: 

I^.    Bismuthi  subnitratis    3i        41 

Betanaphthol    gr.   xv        1 1 

To  be  made  into  ten  powders,  one  being  given  every 
two  hours  for  diarrhea  with  foul-smelling  feces. 

I^.     Bismuthi  subnitratis    Siiss      10 

Betanaphthol     3ss        2 

Syrupi   acacise    Siss      60 

AqusB  camphorse  to  make Biii     100 

One  teaspoonful  to  be  given,  after  shaking,  every  two 
hours. 
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The  nxunber  and  variety  of  substances  that  have 
been  suggested  from  time  to  time  as  intestinal  an- 
tiseptics justifies  a  more  extended  review,  but  we 
can  do  little  more  than  enumerate  some  of  tho 
official  substances  that  have  been  used  in  the  treat- 
ment of  the  several  gastrointestinal  disorders.^ 

Though  it  is  impossible  to  secure  asepsis  of  the 
intestinal  tract  by  chemic  means,  lavage  of  the 
colon  removes  feces  and  vast  numbers  of  bacteria 
which  swarm  in  that  region.  Lavage  is  now  pur- 
sued as  a  routine  measure  in  diarrhea  and  dysen- 
tery. Proper  attention  must  be  paid  to  the  technic 
of  the  operation,  particularly  with  infants  and 
small  children,  as  serious  harm  may  result  from 
inattention  to  details,  more  especially  in  the  mat- 
ter of  the  temperature  of  the  liquid  and  the  pres- 
sure at  which  it  is  injected. 

Normal  saline  or  solution  of  boric  acid  is  com- 
monly used  for  the  purpose ;  to  this,  opium  may  be 
added  with  caution  in  suitable  cases,  for  instance, 
where  there  is  much  tenesmus. 

The  use  of  antiseptics  in  the  treatment  of 
typhoid  and  typhus  fevers  was  first  suggested  in 
Germany  more  than  thirty  years  ago,  and  the  argu- 
ments that  were  offered  at  that  time  appeared  so 
plausible  that  internal  antiseptics  at  once  sprang 
into  vogue.  Among  the  more  popular  were  the 
following : 

loDUM. — TJ.  S.  P. — lodin  is  very  seldom  used  as 
such  at  the  present  time. 

2.  The  foUowing  has  been  used  to  a  considerable  extent 
in  the  treatment  of  gastric  fermentative  dyspepsia,  partic- 
ularly when  accompanied  by  nervous  disturbances  : 

I^.     Sodii  bromidi   gr.  v  13 

Resorcinol   gr.  il  1 

Aqnse  anisi  q.  s.  ad 3ii       10| 

This  dose  to  be  taken  after  meals  in  half  a  glass  of  water. 
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Average  dose:  0.005  gm.  (5  mg.,  1/10  grain). 

LiQUOii  loDi  CoMPOSiTUS. — U.S. P. — Compound 
Solution  of  lodin,  better  known  as  LugoFs  solution, 
contains  about  5  per  cent,  of  iodin  and  10  per  cent. 
of  potassium  iodid  in  distilled  water.  Thie  was  at 
one  time  a  favorite  method  of  administering  iodin. 

Average  dose:  0.2  c.c.  (3  minims). 

TiNCTURA  loDi. — U.  S.  P. — Tincture  of  Iodin  is 
vurutually  a  new  preparation  and  combines  the 
strength  of  the  former  official  tincture  with  the 
water-soluble  properties  of  the  unofficial  compound 
tinctures,  or  soluble  iodin  solutions.  It  contains  7 
per  cent,  of  iodin  and  5  per  cent,  of  potassium 
iodid  in  alcohol.  This  combination  appears  to  con- 
duce to  stability  and  also  permits  of  dilution  with 
water,  without  precipitation. 

Average  dose:  0.1  c.c.  (l^/o  minims). 

Iodin  and  the  water-soluble  preparations  of  iodin 
were  formerly  much  lauded  as  intestinal  antisep- 
tics, and  even  at  the  present  time,  though,  as  was 
shown  in  the  introductory  portion  of  this  article, 
the  practice  is  now  obsolete,  they  are  frequently 
exploited  by  manufacturers  of  nostrums  as  being 
little  short  of  the  ideal.  The  form  in  which  iodin 
was  formerly  largely  used  was  in  connection  with 
carbolic  acid  or  phenol,  thus: 

IJ.     Tinct.    iodi    Siiss       101 

Phenol    m.    Ixxv         5| 

M.    Sig. :    Vs  ^o  ^Vz  niinim  three  times  a  day  in  water. 

PhenoP  itself  is  now  seldom  employed,  or  even 

3.  The  rhenol-sodique  of  Hance  Brothers  &  White  must 
not  be  confounded  with  that  of  the  National  Formulary, 
which  possesses  approximately  one  hundred  times  the  phenol 
content  of  the  nostrum.  The  false  statements  concerning 
their  preparation  made  by  that  firm  have  been  exposed  in 
The  Journal  of  Nov.  9,  1907.  p.  1617.  It  is  practically 
worthless  for  disinfectant  purposes. 
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recommended,  as  an  intestinal  antiseptic,  but  the 
official  phenol  sulphonates,  better  known  as  sulpho- 
carbolates,  still  have  a  number  of  ardent  advocates. 

SoDii  Phenolsulphonas. — ^U.  S.  P. — Sodium 
Phenolsulphonate,  the  sodium  sulphocarbolate  of 
the  previous  Pharmacopeia. 

Average  dose  0.25  gm.  (4  grains). 

ZiNCi  Phbnolsulphonas. — ^TJ.  S.  P. — Zinc 
Phenolsulphonate  is  rather  more  active  than  the 
sodium  salt,  combining  the  astringent  properties 
of  the  zinc  with  the  antiseptic  properties  of  the 
phenolsulphonic  acid. 

Average  dose  0.12  gm.  (2  grains). 

Both  the  official  salts  are  readily  soluble  in  water 
and  may  be  given  in  solution.  Calcium  phenol- 
sulphonate is  being  lauded  by  some  as  an  intestinal 
antiseptic,  but  there  is  no  reason  to  believe  that  it 
offers  any  advantages  over  the  sodium  salt,  and  it 
is  probably  quite  as  harmless. 

The  following  official  derivatives,  or  substances 
coming  directly  under  the  same  classification  as 
phenol,  are  all  comparatively  insoluble  in  water 
and,  for  internal  use,  should  be  dispensed  in  cap- 
sules or  in  the  form  of  emulsions  or  mixtures  that 
are  directed  to  be  well  shaken : 

Thymol.— U.  S.  P. 

Average  dose:  0.12  gm.  (2  grains). 

Creosotum. — U.  S.  P. 

Average  dose  0.2  c.c.  (3  minims). 

GUATACOL. — ^TJ.   S.   p. 

Average  dose:  0.5  c.c.  (8  minims). 
GuAiAcoLTs  Carbon.^s. — U.  S.  P. 
Average  dose:  1  gm.  (15  grains). 
AciDUM  Salicylicum. — U.  S.  P. 
Average  dose:  0.50  gm.  (ly^  grains). 
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Phenylis  Salicylas. — ^TJ.  S.  P. — Phenyl  Sali- 
cylate, better  known  by  its  former  oflBcial  title, 
salol,  is  even  now  considered  as  being  among  the 
few  really  desirable  or  available  internal  antisep- 
tics. It  occurs  as  a  white  crystalline  powder,  hav- 
ing a  faint  but  characteristic  odor  and  a  slight, 
rather  peculiar  taste ;  it  is  only  slightly  soluble  in 
water,  and,  therefore,  does  not  dissolve  to  any  ap- 
preciable extent  in  the  juices  of  the  stomach.  It  is 
decomposed,  however,  by  the  alkaline  liquids  of  the 
intestine  into  its  constituents,  phenol  and  salicylic 
acid,  and  thus  becomes  available  as  an  antiseptic. 
It  is  said  to  be  particularly  useful  in  preventing 
the  infection  of  the  kidneys  by  the  Bacillus  ty- 
phosus. 

Average  dose:  0.50  gm.  (7^  grains). 

Hexamethylenamina. — ^U.  S.  P. — Hexameth- 
ylentetramin  will  be  discussed  at  greater  length 
under  diuretics  (Chapter  XVI).  This  substance 
has  also  been  recommended  as  an  available  intes- 
tinal antiseptic,  but,  as  noted  under  diuretics,  the 
ultimate  products  of  its  decomposition  are  largely, 
if  not  entirely,  eliminated  by  the  kidneys,  and  it  no 
doubt  finds  its  greatest  field  of  usefulness  in  pre- 
venting possible  infection  of  the  urinary  organs. 

Average  dose:  0.25  gm.  (4  grains). 

It  is  manifestly  impossible  to  discuss  or  even  to 
mention  all  the  agents  that  have  been,  or  are,  em- 
ployed as  intestinal  antiseptics.  Many  of  the  reme- 
dies that  are  recommended  as  intestinal  antisep- 
tics are  also  useful  as  anthelmintics.  Notable 
among  these  is  thymol,  which  has  been  referred  to 
frequently  of  late  as  being  an  efficient  anthelmin- 
tic. 
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Though  many  efforts  have  been  made  to  treat 
tuberculosis  by  means  of  internal  antiseptics,  the 
favorable  influence  which  has  so  far  been  observed 
is  to  be  attributed  to  the  beneficial  effects  produced 
on  the  tissues,  and  not  to  any  direct  bactericidal 
action  produced  by  the  antiseptics  themselves.  Of 
the  remedies  that  have  been  suggested  for  this  pur- 
pose, creosote  and  guaiacol  continue  to  be  used, 
probably  with  some  benefit. 

The  whole  problem,  however,  appears  to  concern 
curative  effect  and  treatment  rather  than  antisep- 
sis. 

Pew  articles  in  our  materia  medica  possess  any 
action  so  specific  as  that  shown  by  cinchona  or  its 
chief  alkaloid,  quinin,  in  the  treatment  of  certain 
forms  of  malarial  fever.  Cinchona  bark  itself 
owes  its  introduction  into  Europe  to  the  fact  thai 
it  was  found  to  be  efficient  in  the  treatment  of 
fevers  of  a  malarial  type.  For  many  years  after  it3 
introduction  into  Spain  the  Jesuits  had  the  bark 
sent  to  them  by  their  brethren  in  Peru  and  care- 
fully kept  the  source  of  its  origin  a  secret,  and  the 
substance,  therefore,  became  widely  known  as  Je- 
suits' bark.  Being  virtually  introduced  as  a  nos- 
trum, or  secret  remedy,  it  need  not  surprise  us 
when  we  find  that  it  has  frequently  taken  a  most 
(mportant  part  as  one  of  the  component  parts  of  a 
variety  of  nostrums,  even  down  to  our  own  times. 

Quinin,  the  most  valuable  of  the  alkaloids  of  cin- 
chona, was  discovered  by  Pelletier  and  Caventou  in 
1820,  and  is  to-day  one  of  the  few  substances  in 
medicine  that  has  met  with  a  constantly  increas- 
ing popularity.  Quinin  is  official  under  no  less 
than  six  different  titles,  in  addition  to  the  several 
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scale  salts  and  preparations  that  are  not  of  direct 
int(»rest  in  connection  with  its  peculiar  use  in  ma- 
larial f(»ver,  l)ut  which  will  be  mentioned  imder  the 
sul)j(»ct  of  bitters. 

QriMXA. — U.  S.  P. — Quinin. 

QniNiy.E  BisuLPiiAS. — U.  S.  P. — Quinin  bisul- 
phate. 

QiJiMN.Ti:  ITydrobromidum. — U.  S.  P. — Quinin 
Iiy(lrol)ronii(l. 

QniNiNMc  IlYDROciiLORrDUM. — U.  S.  P. —  Qui- 
nin  liydroclilorid. 

(^iJiNiXyE  Salicylas. — U.  S.  P. — Quinin  salicy- 
lates 

Quinism:  Sulphas. — U.  S.  P. — Quinin  sul- 
phate. 

Average  dose  of  any  of  these  preparations :  0.25 
^nn.  (4  ^ains). 

'I'he  ])hysieal  properties  of  the  several  salts  of 
(jiiinin  are  so  well  known  that  they  do  not  require 
a  description  at  this  time.  The  reasons  for  the 
popularity  and  use  of  some  of  these  salts  are  not 
always  a})])arent.  In  America  the  sulphate  is  used 
ahiiost  exclusively,  while  on  the  continent  of 
Kurope  the  hydrochlorid  appears  to  be  given  the 
})rcfercncc  in  nearly  all  cases.  That  each  of  the 
sevfTal  ofhcial  preparations  of  quinin  has  some  par- 
ticular ])oint  of  merit  is  suggested  by  the  follow- 
ing table,  showing  the  relative  percentage  of  anhy- 
drous alkaloid  (]uinin  in  each  and  also  the  relative 
solubility  in  water  and  in  alcohol: 


IVr  cent,  of 

Solubility 

Solubility 

nnliydrouR  quinin. 
:. .  Hfi.rt 

in  water. 

in  alcohol. 

Quinin 

1750. 

0.6 

(juinin 

hiHulphnto..   51).r> 

8.5 

18. 

Quinin 

h.vdrol)romi(l.  7«.« 

40. 

0.7 

Quinin 

hvdrocliloi'Ki.   Nl.f) 

1«. 

U.t5 

(juinin 

HHlicyliito...    (m.l) 

77. 

11. 

(^linin 

HUlplmto. .  .  .    74. .'i 

720. 

86. 
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It  will  be  noted  that  the  very  commonly  used 
sulphate,  next  to  the  alkaloid  itself,  is  the  least 
soluble  in  water.  This,  while  a  decided  advantage 
so  far  as  masking  the  taste  of  the  salt  is  concerned, 
is  a  marked  disadvantage  in  attempting  to  make  a 
solution  of  the  salt.  Where  quinin  sulphate  is  to 
be  given  in  solution  it  must  be  given  in  an  acid 
mixture  or  in  solutions  that  are  so  dilute  that  the 
quantity  to  be  taken  would  be  nauseating.* 

The  more  satisfactory  method  of  administering 
quinin  in  the  comparatively  large  quantities  that 
are  usually  given  is  in  cachets,  gelatin  capsules  or 
pills. 

The  use  of  quinin  as  a  destroyer  of  the  proto- 
zoon  which  causes  malarial  fever  is  among  the  best 
established  facts  of  therapeutics.  It  is  mentioned 
here  largely  to  avoid  the  criticism  of  incomplete- 
ness rather  than  to  ofifer  any  suggestions  of  nov- 
elty to  the  general  practitioner. 

If  fairly  large  doses  of  quinin  be  given  four 
hours  before  the  time  at  which  the  chill  of  malarial 

4.  It  is  truly  surprising  that  the  sulphate  of  quinin  con- 
tinues to  be  used  almost  to  the  exclusion  of  the  alkaloids  and 
the  other  salts.  When  a  tasteless  mixture  is  desired  the  alka- 
loid is  preferable  because  it  is  less  soluble  than  any  of  the 
official  salts ;  if  it  is  necessary  to  administer  the  drug  in 
solution  ten  grains  of  the  hydrochlorid  may  be  given  in  a 
te^aspoonful  of  a  mixture  containing  50  per  cent,  of  alcohol, 
while  three  grains  of  the  hydrochlorid,  or  seven  of  the  bi- 
sulphate  may  be  given  in  a  teaspoonful  of  a  watery  mixture. 
The  following  is  a  type  of  the  usual  acid  mixture : 

R.     Quin.    sulphatis    grs.   Ixxv         5| 

Acid  hydrochloric!  dil m.   Ixxv         5 

Elix.  aromat.  q.  s Siii     100| 

When  the  salt,  or  better,  the  alkaloid,  is  to  be  given  in  a 
mixture,  and  the  taste  is  to  be  masked,  acids  should  never 
be  added.  Instead  of  the  acid,  a  sweet  substance,  like  gly- 
cyrrhizin,  should  be  used  to  mask  the?  bitter  taste  of  the 
quinin.  A  satisfactory  mixture  is  obtained  as  follows  : 
R.     Quininse  vel  quininae  sulphatis.. grs.  Ixxv         51 

Fluid  ext.    glycyrrhizse 3lv       15 

Syrupi  et  elix.  aromat.  aa  q.  s Siii     100] 
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fever  is  expected  to  occur,  and  the  dose  repeated  in 
two  hours,  the  maximum  effect  of  the  qninin  on 
the  organism  is  obtained  and  the  chill  is  usually 
prevented.  The  quinin  existing  in  the  blood  at  the 
time  that  sporulation  occurs  destroys  the  newly 
liberated  organisms  and  the  blood  is  rendered  asep- 
tic so  far  as  that  particular  organism  is  concerned. 
This  process  has  to  be  repeated  at  intervals,  some- 
times for  three  or  four  weeks. 

Salicylic  acid  is  closely  related,  chemically  and 
pharmacologically,  to  phenol.  Salicylates  of  the 
alkalis  are  decomposed  in  the  stomach  and  sali- 
cylic acid  is  liberated. 

Salicylic  acid  is  very  slightly  volatile;  hence  it 
does  not  penetrate  so  readily  as  phenol,  and  that 
property,  non-volatility,  explains  its  more  lasting 
antiseptic  action.  It  is  much  more  potent  than 
phenol  in  preventing  the  action  of  enzymes.  It  is 
irritant  to  mucous  surfaces,  often  inducing  nausea, 
but  it  is  not  nearly  so  caustic  as  phenol.  Strong 
solutions  applied  to  the  skin  cause  the  destruction 
of  tissue,  as  in  the  case  of  warts  and  corns. 

The  salicylates  are  practically  valueless  as 
chologogues,  though  they  may  have  some  slight 
effect  on  the  production  of  bile. 

Salicylic  acid  and  the  salicylates  cause  increased 
metabolism  and  increased  production  of  heat,  but 
they  also  cause  increased  blood  pressure  and  dila- 
tation of  the  cutaneous  vessels.  The  result  of  these 
two  actions  taken  together  is  a  greatly  increased 
cutaneous  circulation,  with  increased  loss  of  heat 
and  consequent  fall  in  the  temperature.  This  ef- 
fect on  the  peripheral  vessels  may  also  explain  the 
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rash  sometimes  observed  after  the  use  of  the  sali- 
cylates. 

Salicylic  acid  circulates  in  the  blood  as  sodium 
salicylate.  This  in  sufficient  concentration  is  an 
antiseptic,  but  the  salt  passes  too  rapidly  from  the 
intestine  to  permit  of  its  acting  beneficially  there, 
and  it  is  excreted  from  the  blood  so  rapidly  that  it 
is  never  in  sufficient  concentration  to  possess  any 
antiseptic  action.  The  salicylates  pass  into  nearly 
all  the  secretions  of  the  body  and  are  particularly 
abundant  in  the  urine  as  salicyluric  acid. 

Gaglio  explains  the  action  of  the  salicylates  in 
rheumatism  by  the  rapid  excretion  into  the  joints 
by  the  synovial  membrane  by  which  the  salt  is  se- 
creted from  the  blood. 

Salol,  or  phenyl  salicylate,  is  much  less  soluble 
in  water  than  is  sodium  salicylate.  It  is  decom- 
posed in  the  stomach  very  slowly,  but  much  more 
rapidly  in  the  intestine,  with  the  liberation  of 
phenol  and  salicylic  acid.  Owing  to  the  slight 
solubility  of  salol  in  the  stomach,  it  may  be  used 
to  coat  capsules  of  sodium  salicylate  which  will 
then  pass  into  the  intestine  without  causing  gastric 
disturbance.  The  liberated  phenol  exerts  its  ac- 
tion, and  it  may  give  rise  to  toxic  symptoms  if  too 
large  a  dose  of  salol  has  been  used. 

Salicin  is  converted  in  part  into  salicylic  acid 
when  taken  internally,  but  much  of  it  escapes  de- 
struction and  is  excreted  in  the  urine  unchanged. 

AciDUM  Salicylicum. — ^U.  S.  P. 

Average  dose  0.5  gm.  (7^  grains). 

SoDii  Salicylas. — ^TJ.  S.  P. 

Average  dose:  1  gm.  (15  grains). 

Ammonii  Salicylas. — ^TJ.  S.  P. 
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Average  dose:  0.25  gm.  (4  grains). 

LiTHH  Saltcyl.\s. — IT.  S.  P. 

Average  dose:  1  gm.  (15  grains). 

Stuontii  Salicylas. — U.  S.  P. 

Average  dose:  1  gm.  (15  grains). 

PiiENYLis  Salicylas.— U.  S.  P.— Salol  (U.  S. 
P.,  1890). 

Average  dose:  0.5  gm.  (7VL'  grains). 

Mktkylis  Salicylas. — V.  S.  P. 

Average  dose:  1  c.c.  (15  minims). 

Oleum  Betul.v..— U.  S.  P. 

Average  dose:  1  c.c.  (15  minima). 

Olkum  Gaultheri.e. — U.  S.  P. 

Average  dose:  1  c.c.  (15  minims). 

Salicixum.— r.  S.  P. 

Average  dose:  1  gm.  (15  grains). 

The  salicylates  of  ammonium,  sodium  lithium 
and  strontium  may  be  dispensed  in  solution,  but 
the  other  salicylates  and  salicylic  acid  itself  are 
best  dispensed  in  capsules. 

The  salicylates  were  employed  at  one  time  as 
antipyretics,  and  they  have  also  been  used  in  place 
of  quinin  in  malaria,  but  they  have  no  curative 
value  in  that  disease  and  are  not  so  employed  at 
present,  having  been  superseded  by  less  dangerous 
antipyretics. 

In  acute  articular  rheumatism  the  salicylates 
enjoy  a  reputation  akin  to  that  of  quinin  in  ma- 
laria. As  previously  stated,  they  are  excreted  into 
the  urine,  and,  as  they  exert  their  irritant  action 
on  the  kidneys,  they  must  be  used  only  with  great 
caution  when  renal  inflammation  exists^  as  they 
are  capable  of  giving  rise  to  the  gravest  symptoms. 
Whether  the  salicylates  should  be  used  when  car- 
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diac  symptoms  arise  is  an  unsettled  question.  They 

should  certainly  be  used  only  with  caution  in  such 

an  event.    Any  of  the  salicylates  may  be  used, 

but  the  sodium  salt  is  much  the  most  popular. 

Large  doses  are  often  necessary  in  the  beginning 

of  treatment,  but  these  must  be  diminished  as  the 

symptoms  of  the  disease  abate. 

Sodium  salicylate  may  be  prescribed  as  follows : 

IJ.     Sodii  salicylatis    Siiss       10| 

Ft.  capsulse  No.  xx. 

Sig.:     Two  capsules  every  three  hours. 

It  may  be  prescribed  in  liquid  fonn  somewhat 
as  follows: 

li.     Sodii  salicylatis    Siiss       10| 

Synipi  aurautii    fljiss      501 

Aquae,  q.  s.  ad fl^iii     lOOJ 

Misce.     Sig.:    Two  teaspooufuls  every  three  hours. 

Such  doses  are  too  large  for  continued  uee,  and 
are  to  be  regulated  according  to  the  needs  of  the 
case. 

The  capsules  may  be  coated  with  salol  after  the 
manner  described  on  page  87  to  prevent  gastric 
disturbance.  The  oil  of  wintergreen  or  oil  of 
sweet  birch  is  sometimes  borne  for  a  time  when  the 
sodium  salt  causes  nausea.  These  oils  may  be 
given  in  capsules  mixed  with  a  bland  fixed  oil. 

The  mercurials  will  l>e  discussed  under  the  sub- 
ject of  alteratives. 


CHAPTER  IV. 
GENEKAL  TONICS. 

Tonics  are  defined  by  Gould  as  "medicines  or 
agents  which  promote  nutrition  and  give  tone  to 
the  system.^^ 

Since  these  conditions  are  met  by  any  improve- 
ment in  the  general  health,  the  use  of  the  term  is 
often  an  admission  of  our  want  of  exact  knowledge 
of  the  mode  of  action  of  the  drugs  or  remedies  so 
chissed. 

Strychnin  increases  the  reflexes  and  may  thus 
improve  the  muscular  tone.  Bitters  may  increase 
the  impaired  appetite  and  digestion,  which  will, 
of  course,  improve  the  general  condition,  hence 
IhcKo  a^^onts  may  be  spoken  of  as  tonics;  and,  if  we 
were  not  acquainted  with  the  organism  which 
caiiHcs  iruUarial  fever,  and  with  the  effect  of  quinin 
on  that  organism,  but  merely  knew  this  condition 
to  b(j  relieved  by  quinin,  we  would  be  justified 
in  attributing  the  action  to  the  tonic  effect  of 
(jiiinin.  Therefore,  as  our  knowledge  of  the  exact 
mode  of  action  of  the  various  remedies  of  this 
group  increases,  the  importance  of  the  term  itself 
will  correspondingly  decline. 

Among  the  tonics  we  may  include  hematinics,  or 
agcmts  wliich  assist  in  the  regeneration  of  blood, 
inchiding  iron,  arsenic,  codliver  oil  and  hypophos- 
phites;  the  alteratives,  the  mode  of  action  of  which 
is  unknown,  and  stomachics. 
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HEMATINICS. 

Ordinary  food  is  the  most  important  of  the 
hematinics,  if,  indeed,  we  have  any  others  which 
are  of  considerable  importance,  especially  if  we  ac- 
cept the  definition  which  includes  iron  in  any  as- 
similable form  as  food. 

IRON. 

Most  of  the  iron  in  the  body,  amounting  to  from 
2^  to  3  grams  (38  to  45  grains)  occurs  as  a  con- 
stituent of  hemoglobin,  an  extremely  complex  sub- 
stance in  which  the  iron  is  much  more  firmly 
bound  than  in  the  ordinary  iron  albuminate.  In 
addition  to  that  found  in  the  blood,  some  iron  is 
held  in  reserve  in  the  liver  and  spleen  in  the  form 
of  the  ferratin  of  Schmiedeberg  (not  the  commer- 
cial Ferratin)  and  the  cells  of  the  body  also  con- 
tain small  amounts  of  iron. 

The  subject  of  the  absorption  and  assimilation 
of  iron  has  been  the  subject  of  many  investigations, 
and  the  results  have  often  proved  contradictory, 
but  it  may  be  accepted  now  as  definitely  established 
that  both  the  organic  and  the  inorganic  forms  of 
iron  are  absorbed  from  the  small  intestine,  that 
they  are  carried  by  the  blood  to  the  liver  and  the 
blood-building  organs  and  are  utilized  in  the  form- 
ation of  hemoglobin.^ 

This  occurs  even  with  doses  of  inorganic  iron 
which  are  incapable  of  causing  corrosion  of  the 
mucous  membrane  of  the  stomach  prior  to  absorp- 
tion. 

1.  Prior  to  the  discovery  by  WShler  of  the  synthesis  of 
such  a  comparatively  simple  substance  as  hippuric  acid  in 
the  kidney  it  was  supposed  that  no  synthesis  could  occur  in 
the  animal  body. 
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Dogs  were  rendered  anemic  by  giving  them  food 
poor  in  iron  and  subjecting  them  to  repeated 
hemorrhage.  After  the  reserve  iron  of  the  liver 
was  greatly  diminished  the  animals  were  given  the 
same  kind  of  food  poor  in  iron,  but  to  the  food  of 
some  was  added  iron  in  various  forms,  inorganic 
in  some  eases,  organic  in  others.  Those  which 
received  only  the  food  poor  in  iron  were  unable  to 
make  good  the  loss  of  hemoglobin,  but  those  re- 
ceiving the  same  kind  of  food  with  the  addition  of 
any  form  of  iron  not  only  increased  the  hemo- 
globin of  their  blood,  but  added  to  the  reserve 
store  of  the  liver.  Bunge's  theory  that  inorganic 
iron  is  useful  in  chlorosis  only  because  it  combines 
with  the  hydrogen  sulphid  in  the  intestine  and  thus 
spares  the  iron  of  the  food  from  being  rendered 
non-absorbable,  has  been  proved  erroneous,  as  no 
hydrogen  sulphid  could  be  found  in  the  duodenum, 
where  iron  is  mainly  absorbed,  and  the  other  heavy 
metals,  such  as  bismuth,  combine  with  hydrogen 
siilj)hid,  but  they  have  no  such  action  as  the  inor- 
ganic salts  of  iron  in  anemia. 

Even  if  Bunge's  theory  concerning  the  absorb- 
ability of  organic  forms  of  iron  were  correct  his 
warning  against  the  nostrums  containing  iron 
should  not  be  forgotten.  Bunge  specifically  states 
that  meat  and  other  foods  are  decidedly  preferable 
to  those  preparations. 

Abderhalden  isolated  from  spinach  a  compound 
similar  to  hematogen,  and  Bunge's  remarks  apply 
with  equal  force  to  those  preparations  which  con- 
tain iron  of  vegetable  origin. 

It  has  been  shown  that  a  part  at  least  of  the 
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organic  iron-  of  the  food  is  broken  down  into  sim- 
pler forms  during  its  passage  through  the  intes- 
tinal wall.  This  and  the  fact  that  ferratin  of  the 
liver  (the  probable  precursor  of  hemoglobin)  is 
not  so  stable  as  the  food  iron,  point  strongly  to  the 
utilization  of  inorganic  iron  in  the  formation  of 
hemoglobin. 

While  much  diversity  of  opinion  has  been  held 
concerning  the  precursor  of  hemoglobin,  the  ques- 
tion is  of  less  therapeutic  importance  than  it  would 
seem  at  first  thought,  in  view  of  the  fact  that  it  is 
a  comparatively  infrequent  occurrence  that  a  pa- 
tient is  unable  to  take  a  suflBcient  amount  of  iron 
in  the  food.  We  have  devoted  so  much  space  to  the 
subject  mainly  because  the  manufacturers  of  cer- 
tain nostrums,  used  as  hematinics,  are  prone  to 
quote  such  results  as  those  obtained  in  Bunge's 
laboratory  only  so  far  as  they  show  that  organic 
iron  preparations  are  assimilable  while  the  inor- 
ganic are  not. 

OFFICIAL   PREPARATIONS    OF   IRON. 

The  list  of  official  preparations  of  iron  is  a  long 
one  and  comprises  a  number  of  substances  that 
are  not  generally  used  as  hematinics. 

2.  Cushny :  "Pharmacology  and  Therapeutics"  says :  "The 
words  organic  and  Inorganic  In  connection  with  these  prepa- 
rations have  no  reference  to  the  combination  to  which  iron  Is 
attached,  but  to  the  method  of  attachment.  Thus  the  acetate 
and  albuminate  of  Iron  are  both  classified  among  the  Inor- 
ganic Iron  compounds,  because  they  are  capable  of  dissocia- 
tion, and  the  Iron  Is  precipitated  by  ammonium  sulphld. 
Masked  Iron  Is  a  preferable  term  for  organic  Iron,  but  has 
not  been  so  widely  used.  A  large  number  of  the  proteld  com- 
pounds that  have  been  Introduced  In  the  last  few  years 
promise  to  be  relegated  to  merited  oblivion  In  the  near 
future.  The  albuminate  of  Iron  and  the  peptonate  of  Iron 
are  generally  prepared  by  the  action  of  the  chlorld  on  egg 
albumin  or  on  peptone,  and  differ  very  considerably  in  the 
percentage  of  Iron.  These  preparations  are  not  organic  Iron 
in  the  sense  defined  above,  for  the  Iron  can  be  split  off 
easily,  and  is  precipitated  by  sulphlds  almost  as  readily  as 
the  ordinary  salts." 
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The  use  of  the  salts  of  iron  as  astringents  will 
be  referred  to  in  Chapter  VIII. 

Probably  the  most  widely  used  of  the  several 
preparations  of  iron  is 

TiNCTURA  Feebi  Chloridi. — ^U.  S.  P. — This 
preparation  contains  35  per  cent,  by  volume  of 
solution  of  ferric  chlorid.  It  should  be  prepared 
at  least  three  months  before  being  used.  Tincture 
of  ferric  chlorid,  or  tincture  of  iron,  as  it  was  for- 
merly called,  has  long  been  considered  one  of  the 
most  eflScient  of  the  inorganic  iron  preparations. 

Average  dose:  0.5  c.c.  (8  minims). 

Ferri  Sulphas  and  Ferri  Sulphas  Granu- 
LATUS. — U.  S.  P. — These  differ  only  in  the  size  of 
the  crystals;  they  consist  of  ferrous  sulphate  con- 
taining 7  molecules  of  water  of  crystallization. 
Ferrous  sulphate  is  soluble  in  less  than  one  part  of 
water,  but  is  insoluble  in  alcohol. 

Average  dose:  0.2  gm.  (3  grains). 

Ferri  Sulphas  Exsiccatus. — U.  S.  P. — Ex- 
siccated Ferrous  Sulphate  is  a  grayish-white  pow- 
der that  is  slowly  but  completely  soluble  in  water. 
About  65  grams  of  the  exsiccated  preparation  are 
equivalent  to  100  grams  of  -the  granulated. 

Average  dose:  0.12  gm.  (2  grains). 

PiLULJS  Aloes  et  Ferri. — U.  S.  P. — Each  pill 
contains  0.07  gm.  (about  1  grain)  each  of  exsic- 
cated ferrous  sulphate,  purified  aloes  and  aromatic 
powder. 

Average  dose:  2  pills. 

PiLUL-a:  Ferri  Carbonatis. — U.  S.  P. — This 
preparation  is  variously  known  as  Blaud^s  pills, 
GriflBth^s  pills  or  Vallef  s  pills.   Each  pill  contains 


about  0.06  gm.  (1  grain)  of  ferrous  carbonate, 
with  potassium  sulphate,  althea,  tragacanth  and 
glycerin. 

Average  dose:  2  pills. 

Ferri  Carbonas  Saccharatus. — ^U.  S.  P. — 
The  saccharated  carbonate  of  iron  should  contain 
not  less  than  15  per  cent,  of  ferrous  carbonate. 

Average  dose:  0.25  gm.  (4  grains). 

Massa  Ferri  Carbonatis. — ^U.  S.  P. — Mass  of 
ferrous  carbonate,  better  known  as  Vallef s  mass, 
contains  nearly  5  per  cent,  of  ferrous  carbonate. 

Average  dose :  0.25  gm.  (4  grains) . 

Mistura  Ferri  Composita. — U.  S.  P. — Com- 
pound iron  mixture,  or  GriflBth^s  mixture,  is  much 
more  popular  in  England  than  in  this  country.  It 
contains  freshly  precipitated  ferrous  carbonate  sus- 
pended in  a  mixture  of  potassium  sulphate,  myrrh, 
syrup,  spirit  of  lavender  and  rose  water. 

Average  dose:  16  c.c.  (4  fluidraras). 

Of  the  several  oflBcial  preparations  containing 
ferrous  carbonate  the  pill  of  ferrous  carbonate, 
more  generally  known  as  Blaud^s  pill,  is  probably 
the  most  eflBcient  and  most  satisfactory.  This  pill 
should  be  freshly  prepared  and  should  not  contain 
free  or  unchanged  ferrous  sulphate  or  potassium 
carbonate.  The  practice  that  has  been  adopted  by 
some  manufacturers  of  massing  these  pills  with- 
out allowing  the  chemical  reaction  to  take  place  is 
a  reprehensible  one,  as  it  is  not  at  all  probable  that 
the  necessary  reaction  will  take  place  in  the  acid 
medium  of  the  stomach. 

Should  a  nascent  ferrous  carbonate  be  desired  it 
can  readily  be  provided  by  using  the  following 
solution : 
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Ferrous   sulphate 3.2  gm.  50  gr. 

Potassium  carbonate    1.6  gm.  26  gr. 

Distilled  water    2.0  e.e.  30  min. 

Glycerin  to  make 100.0  c.c.  3  fl.oz. 

Dissolve  the  potassium  carbonate  in  45  c.c.  of 
glycerin  and  add  this  to  the  solution  of  ferrous 
sulphate,  made  by  dissolving  the  latter,  by  means 
of  heat,  in  the  water  and  subsequently  diluting 
w^ith  40  c.c.  of  glycerin.  Finally,  add  sufficient 
glycerin  to  make  the  mixture  measure  100  c.c. 

Each  teaspoonful  (5  c.c.)  of  this  mixture,  when 
diluted  with  half  a  glass  of  water,  will  produce  a 
quantity  of  freshly  precipitated  ferrous  carbonate 
that  is  equivalent  to  one  Blaud^s  pill. 

All  the  preparations  of  ferrous  carbonate  have 
the  decided  advantage  over  the  previously  men- 
tioned preparations  of  iron  that  they  are  not 
astringent  and,  therefore,  are  not  likely  to  cause 
digestive  disturbances. 

Another  preparation  that  is  free  from  the  ob- 
jectionable feature  of  being  astringent  is : 

Ferrum  Eeductum. — U.  S.  P. — Eeduced  Iron 
occurs  as  a  fine  grayish-black  lusterless  powder 
without  odor  or  taste.  It  is  insoluble  in  water  and 
in  alcohol  and,  therefore,  is  generally  directed  to 
be  dispensed  in  powders,  capsules  or  pills. 

Average  dose:  0.05  gm.  (1  grain). 

SCALE  SALTS   OF  lUON. 

Ferri  Citras. — U.  S.  p. — Ferric  Citrate  occurs 
in  thin  garnet-red  scales  that  are  slowly  but  com- 
pletely soluble  in  water. 

Average  dose:  0.25  gm.  (4  grains). 

Ferri  et  Ammonii  Citras. — U.  S.  P. — Iron 
and  Ammonium  Citrate  is  much  more  freely  solu- 
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ble  in  water  than  the  simple  citrate,  an  advantage 
that  it  is  not  likely  to  lose  on  keeping. 

Average  dose:  0.25  gm.  (4  grains). 

Perri  et  Ammonii  Tartras. — U.  S.  P. — This 
occurs  in  thin  transparent  scales  varying  in  color 
from  garnet  red  to  reddish  brown.  It  is  freely 
soluble  in  water,  but  insoluble  in  alcohol. 

Average  dose:  0.25  gm.  (4  grains). 

Pbrri  et  Potassii  Tartras. — ^U.  S.  P. — This  is 
very  similar  in  physical  properties  to  iron  and  am- 
monium tartrate. 

Average  dose:  0.25  gm.  (4  grains). 

PeRRI  et  QuiNINiE  CiTRAS. — TJ.  S.  P. — IroD 
and  Quinin  Citrate  contains  about  11.5  per  cent,  of 
quinin,  and  ferric  citrate  corresponding  in  amount 
to  13.5  per  cent,  of  metallic  iron.  It  is  slowly  but 
completely  soluble  in  water. 

Average  dose :  0.25  gm.  (4  grains) . 

Ferri  et  Quinine  Citras  Solubilis. — ^U.  S. 
P. — ^This  preparation  has  practically  the  same 
composition  as  iron  and  quinin  citrate,  but  with 
ammonium  citrate  present  to  insure  its  solubility. 

Average  dose:  0.25  gm.  (4  grains). 

Perri  et  Strychninje  Citras. — TJ.  S.  P. — 
Iron  and  Strychnin  Citrate  contains  about  1  per 
cent,  of  strychnin.  It  is  readily  and  completely 
soluble  in  water. 

Average  dose:  0.12  gm.  (2  grains). 

These  several  scale  preparations  of  iron  are  com- 
paratively free  from  astringent  properties,  are  gen- 
erally freely  soluble  in  water,  do  not  attack  the 
teeth,  and  are  not  obnoxious  to  the  taste.  Thev 
are  preferably  directed  to  be  dispensed  in  aqueous 
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solution,  with  or  without  the  addition  of  elixir  or 
some  other  flavoring  admixture. 

LIQUID   PREPARATIONS    OF  IRON. 

ViNUM  Ferri. — ^XJ.  S.  P. — This  contains  4  per 
cent,  of  iron  and  ammonium  citrate  with  syrup 
and  white  wine^  flavored  with  tincture  of  sweet 
orange  peel. 

Average  dose:  8  c.c.  (2  fluidrams). 

ViNUM  Ferri  Amarum. — U.  S.  P. — This  prep* 
aration  contains  5  per  cent,  of  soluble  iron  and 
quinin  citrate  with  syrup  and  white  wine,  flavored 
with  tincture  of  sweet  orange  peel. 

Average  dose:  8  c.c.  (2  fluidrams). 

Glyceritum  Ferri  Quinine  et  Strychnine 
Phosphatum. — U.  S.  P. — The  Glycerite  of  the 
Phosphates  of  Iron,  Quinin  and  Strychnin  con- 
tains 8  per  cent,  of  the  soluble  ferric  phosphate, 
10  per  cent,  of  quinin  and  0.08  per  cent,  of 
strychnin  with  phosphoric  acid,  glycerin  and  water. 

Average  dose:  1  c.c.  (15  minims). 

Syrupus  Ferri,  Quinine  et  Strychnine 
Phosphatum. — U.  S.  P. — This  syrup  contains  25 
per  cent,  of  the  glycerite  of  the  phosphates  of  iron, 
quinin  and  strychnin  in  syrup. 

Average  dose:  4  c.c.  (1  fluidram). 

Elixir  Ferri,  Quinine  et  Strychnine 
Phosphatum. — U.  S.  P. — This  popular  ferrugin- 
ous bitter  tonic  contains  soluble  ferric  phosphate, 
quinin  and  strychnin.  The  average  dose  given 
below  contains  nearly  0.07  gm.  (1/16  gr.)  of  sol- 
uble ferric  phosphate,  0.035  gm.  (7/12  gr.^  of 
quinin,  and  0.001  gm.  (1/60  gr.)  of  strychnin. 

Average  dose:  4  c.c.  (1  fluidram). 
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Liquor  Ferri  et  Ammonii  Acetatis. — ^TJ.  S. 
P. — This  Solution  of  Iron  and  Ammonium  Acetate, 
more  popularly  known  as  Basham^s  mixture,  con- 
tains a  double  salt  of  iron  and  ammonium  acetate 
and  is  directed  to  be  made  by  mixing  4  parts  of 
tincture  of  ferric  chlorid,  6  parts  of  diluted  acetic 
acid,  50  parts  of  solution  of  ammonium  acetate,  12 
parts  of  aromatic  elixir^  12  parts  of  glycerin  and  a 
sufficient  quantity  of  water  to  make  100  parts. 
This  preparation,  being  quite  dilute,  is  not  very 
stable  and  should  be  freshly  prepared  when  wanted. 

Average  dose:  16  c.c.  (4  fluidrams). 

There  are  two  additional  preparations  of  iron 
that,  while  they  are  not  prescribed  as  hematinics, 
might  well  be  mentioned  in  this  connection. 

ANTIDOTES  FOR  ARSENIC. 

Ferri  Hydroxidum. — TJ.  S.  P. — This  is  the  hy- 
drated  oxid  of  iron  of  the  previous  Pharmacopeia 
which  is  directed  to  be  made  by  precipitating  100 
parts  of  solution  of  ferric  sulphate  with  133  parts 
of  ammonia  water  that  has  been  diluted  with 
1,000  parts  of  cold  distilled  water.  The  resulting 
precipitate  is  directed  to  be  washed  until  free  from 
soluble  sulphates.  This  preparation  is  not  par- 
ticularly adapted  for  extemporaneous  preparation, 
and,  as  it  does  not  keep  well,  the  following  has 
been  added  as  an  efficient,  extemporaneous  arti- 
dote  for  arsenic: 

Ferri  Hydroxidum  cum  Magnesii  Oxido. — 
TJ.  S.  P. — This  is  directed  to  be  made  by  diluting 
40  parts  of  solution  of  ferric  sulphate  with  125 
parts  of  water,  and  kept  in  a  large  well-stoppered 
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bottle.  The  magnesia  mixture  is  directed  to  be 
made  by  rubbing  10  parts  of  magnesium  oxid  with 
sufficient  water  to  make  a  smooth  and  thin  mixture, 
then  diluting  it  to  about  700  parts.  When  wanted 
for  use  the  magnesium  oxid  mixture  is  to  be  well 
shaken  and  then  gradually  added  to  the  solution 
of  ferric  sulphate,  and  the  resulting  mixture  again 
well  shaken. 

Average  dose:  Arsenical  antidote,  120  c.c.  (4 
fluidounces) . 

INDICATIONS  FOB  IRON. 

Hematinics  are  demanded  when  the  amount  of 
blood  or  of  any  of  its  essential  constituents  have 
been  greatly  reduced. 

After  severe  hemorrhage  involving  the  loss  of 
less  than  half  the  blood,  regeneration  takes  place 
rapidly;  if  the  general  condition  of  the  patient  is 
otherwise  good  and  the  food  ample. 

Iron  has  long  been  used  in  chlorosis,  and  ex- 
perience has  shown  that  it  is  more  useful  in  those 
forms  of  anemia  in  which  the  loss  of  hemoglobin 
is  greater  than  that  of  red  blood  cells;  in  other 
words,  when  the  red  blood  cells  present,  whether 
in  normal  or  diminished  number,  are  individually 
poor  in  hemoglobin. 

As  to  the  form  of  iron  to  be  given,  of  first  im- 
portance is  the  selection  of  food.  Reference  to  the 
table  given  below  will  enable  the  physician  to  com- 
pute approximately  the  amount  of  food  iron  which 
the  patient  is  receiving,  and  by  computing  the  daily 
normal  loss  at  10  milligrams  he  can  see  about  how 
much  of  this  is  left  for  the  regeneration  of  hemo- 
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globin.  The  figures  given  are  for  material  as 
usually  served  at  table^  and  are  only  approximate. 

If  the  food  contains  an  insufficiency  of  iron,  he- 
matin,  or  one  of  the  inorganic  forms  of  iron  will 
prove  beneficial.  In  our  choice  of  medicinal  iron 
we  must  be  guided  by  the  individual  case  in  select- 
ing the  one  which  causes  the  least  disturbance  of 
the  digestion.  In  the  absence  of  fever  it  will  sel- 
dom occur  that  the  patient  can  not  take  a  selected 
diet  containing  an  ample  supply  of  iron.  If  the 
appetite  and  digestion  are  deficient,  stomachics  are 
indicated. 

Inorganic  iron  very  often  gives  better  results  in 
the  first  few  weeks  of  the  administration  than  it 
does  later,  which  may  possibly  be  explained  by  its 
interference  with  the  digestion — a  matter  to  be 

3.  The  following  table  Is  based  on  computations  made  by 
Bnnge  of  the  Iron  content  in  dried  substances.  The  figures 
given  here  serve  as  an  indication  of  the  approximate  content, 
in  milligrams,  in  the  amount  of  each  article  as  ordinarily 
served  at  meals : 

Teacnpfnl  of  boiled  oatmeal 0.2-  0.5 

Tfeacupful  of  boiled  rice 0.2-  0.5 

500  gm.  of  grapes  (about  one  pound) 0.4-  1.0 

Two  apples   0.1-  0.4 

Two  oranges   0.1-  0.5 

Yolk  of  two  eggs 2.0-  5.0 

Glass  of  cow's  milk 0.4-  1.0 

Pour  small  slices  of  white  bread,  about  100  gm 0.5-  1.0 

Pour  slices  of  whole  wheat  bread 1.0-  3.0 

Plate  of  pea  soup,  thick 0.4-  2.0 

Slice  of  roast  beef,  about  50  gm 2.0-  6.0 

Teacupful  of  mashed  potato 0.3-  1.5 

Teacupful  of  boiled  cabbage 0.5-  3.0 

Two  heaping  tablespoonfuls  of  spinach 2.0-10.0 

Two  heaping  tablespoonfuls  of  boiled  carrots 0.3-  1.5 

Two  heaping  tablespoonfuls  of  string  beans 0.4-  2.0 

Two  heaping  tablespoonfuls  of  green  peas 0.3-  1.5 

Six  to  eight  leaves  of  lettuce 0.1-  1 .0 

Pour  to  six  stalks  of  asparagus 0.5-  3.0 

Ten  or  twelve  almonds,  blanched 1.0-  2.0 

Ten  or  twelve  almonds,  whole 2.0-  5.0 

Ten  or  twelve  hazel  nuts 1.0-  4.0 

Pour  to  six  figs 0.5-  2.0 

Slice  of  "blut-wurst,"  about  100  gm 10.0-25.0 

Sugar  and  white  of  egg  are  free  from  iron. 
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guarded  against  carefully.     Large  doses,  if  they 
do  not  disturb  the  digestion,  are  often  required. 

While  warm  blood  may  be  tolerated  by  some  in- 
dividuals, the  aversion  to  it  is  frequently  uncon- 
querable and  hematin  seems  to  be  equally  service- 
able in  any  case.* 

The  etiology  of  some  of  the  anemias  is  so  ob- 
scure that  treatment  must  be  mainly  empirical, 
but  we  may  feel  reasonably  certain  that  we  shall 
do  more  harm  than  good  if  we  depend  on  the  nos- 
trums so  glowingly  advertised  instead  of  directing 
our  efforts  toward  improving  the  appetite  and  di- 
gestion. The  selection  of  a  proper  diet,  together 
with  proper  doses  of  inorganic  iron  in  most  cases, 
or  of  organic  and  inorganic  iron  in  comparatively 
few  cases  in  which  they  are  needed,  will  usually  be 
found  to  be  all  that  is  required. 

When  iron  tends  to  cause  constipation,  laxatives 
must  be  employed,  preferably  one  of  the  prepara- 
tions of  cascara  sagrada,  or  the  pills  of  aloes  and 
iron,  one  of  which  may  be  given  three  times  daily. 

As  examples  of  the  innumerable  combinations  in 
which  iron  may  be  prescribed  we  give  the  follow- 
ing: 

I^.     Ferri  sulphatis  exsic 3i        4| 

Extract!  nucis  vom.  | 

Extract!  rhamn!  pursh.,  aa gr.  xv        1 1 

^  M.    Ft.  pil.  No.  Ix. 

S!g.:     One  p!ll  half  an  hour  after  meals. 

Eeduced  iron  or  ferric  citrate  may  be  substi- 
tuted for  the  dried  ferrous  sulphate,  and  a  slightly 
larger  amount  of  aloes  (20  grains — 1.3  gm.)  can 
be  used  in  place  of  the  extract  of  cascara  sagrada. 

4.  A  practical  method  for  the  economic  preparation  of  a 
hematin  product  was  described  by  Torald  Sollmann,  in  the 
Am.  Jour,  of  Phar.,  June,  1902,  p.  275. 
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Clinical  experience  seems  to  show  that  a  formula 
of  this  kind  is  not  so  useful  in  those  conditions  in 
which  there  is  a  deficiency  of  hydrochloric  acid  in 
the  gastric  secretions;  in  such  cases  small  doses, 
from  half  to  one  teaspoonful,  of  the  solution  of 
iron  and  ammonium  acetate  may  be  given,  after 
meals.  This  preparation  rarely  gives  rise  to  con- 
stipation or  other  symptoms  of  indigestion.  It  is 
not  very  stable  and  should  be  dispensed  in  small 
amounts. 

The  pills  of  ferrous  carbonate,  Blaud^s  pills, 
may  be  given  either  alone,  or  the  mass  of  ferrous 
carbonate,  which  is  practically  identical,  may  be 
used  in  combination  with  such  a  laxative  as  the 
extract  of  cascara  sagrada,  in  the  dose  mentioned 
above.  If  desirable  a  bitter  substance  such  as  the 
extract  of  nux  vomica  may  also  be  included  as 
follows : 

I>.    Massse  ferri  carbonatis   3ii        8| 

Extract!  nucis  vom.  | 

Extract!  rhamni  pursh.,  aa . .  . .  gr.  xv        1 1 
M.    Ft.  pil.  No.  Ix. 

Sig.:  One  pill  half  an  hour  after  eating. 
Other  bitter  extracts,  or  other  bitter  substances, 
such  as  quinin  or  strychnin,  and  other  laxatives 
may  be  substituted  for  those  given  above.  A  rep- 
resentative formula  for  a  pill  of  this  general  com- 
position would  be  as  follows: 

I>.     Ferri  reducti  | 

Quininse  sulphatis 

Aloes  purificat,  fta gr.  xlv        3| 

Strychninse  sulph   gr.  i  I  DC 

Ext.  gentian  q.  s.  I 

M.    Ft.  pil.  No.  Ix. 
Sig.:     One  pill  three  times  a  day  after  eating. 

While  it  is  true  that  the  salts  of  the  alkaloids 
might  be  substituted  by  the  alkaloids  themselves. 
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the  amount  of  acid  present  is  so  small  that  it  is 
really  of  very  little  moment. 

In  this  same  connection  it  may  be  pointed  out 
that  the  dried  ferrous  sulphate  or  the  ferric  citrate 
may  be  substituted  for  the  reduced  iron,  or,  by 
omitting  the  extract  of  gentian,  the  mixture  may 
be  directed  to  be  dispensed  as  a  powder  in  capsules. 

The  tincture  of  ferric  chlorid  is  best  given  well 
diluted  with  water,  a  glass  tube  being  used  to  pre- 
vent the  corrosive  action  of  the  acid  on  the  teeth, 
and  the  mouth  should  then  be  well  rinsed  with 
water,  or  a  dilute  solution  of  an  alkali  such  as 
lime  water. 

The  scale  salts  of  iron,  being  generally  com- 
binations with  organic  acids,  are  much  less  cor- 
rosive than  the  chlorid,  or  either  of  the  sulphates, 
and  may  frequently  be  used  with  advantage  in 
their  stead.  A  representative  formula  for  a  simple 
solution  of  this  kind  would  be  as  follows : 

I^.     Ferri  et  ammonii  citratis 3i        4 

Aquae  dest   fid.  Sxii      50 

Elixir  q.  s.  ad fld.  giii     100 

M.  Sig.:  One  teaspoonful  three  times  a  day  before 
eating. 

Any  one  of  the  soluble  scale  salts  of  iron  can  be 
substituted  for  the  iron  and  ammonium  citrate, 
and  one  of  the  aromatic  waters  can  be  used  in  place 
of  the  distilled  water,  or  of  the  water  and  the 
elixir. 

The  oflScial  bitter  wine  of  iron,  given  a  few  min- 
utes before  meals,  is  an  excellent  ferruginous  stim- 
ulant of  the  appetite  and  digestion  which  women 
will  usually  find  acceptable. 
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MANGANESE. 

Manganese  is  not  absorbed  in  appreciable 
amounts  from  the  alimentary  canal  after  medici- 
nal doses.  Its  use  as  a  hematinic  is  based  on  its 
supposed  property  of  neutralizing  the  hydrogen 
sulphid  in  the  intestine^  and  thus  sparing  the  iron 
of  the  food,  but  the  fallacy  of  this  theory  has  been 
mentioned.  Manganese  would,  therefore,  not  be 
mentioned  here  if  it  were  not  for  its  widespread 
use,  thanks  mainly  to  the  methods  used  in  exploit- 
ing the  nostrums  containing  it. 

The  report  of  the  Commission  for  the  Study  and 
Treatment  of  Anemia  in  Porto  Eico  was  pub- 
lished by  the  government  of  that  island  in  Decem- 
ber, 1904.  This  report,  which  was  the  subject  of 
editorial  comment  in  The  Journal  of  the  Ameri- 
can Medical  Association,  confirms  the  use  of  inor- 
ganic iron  in  anemia. 

The  misuse  of  this  report  by  the  M.  J.  Breiten- 
bach  Company  furnishes  an  example  of  the  distor- 
tion of  facts  by  nostrum  makers  to  suit  personal 
ends.  The  Journal  of  Sept.  23  and  Oct.  7, 
1905,  exposed  this  misrepresentation  of  the  report 
of  the  commission,  and  later  it  gave  a  careful  anal- 
ysis of  a  report  of  the  use  of  Gude's  Pepto-mangan 
in  32  cases  of  anemia  in  the  Infants'  Hospital  on 
Randall's  Island.  The  analysis  is  brief  and  con- 
vincing and  will  repay  perusal  by  any  one  who 
uses  that  nostrum. 

The  so-called  peptonized  manganese  prepara- 
tions, generally  solutions  of  peptone  to  which  some 
salt  of  manganese  has  been  added,  may  be  obtained 
from  reputable  dealers  in  pharmaceuticals,  or  may 
be  made  by  any  retail  pharmacist  who  has  the 
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necessary  educational  qualifications  to  conduct 
even  the  very  simplest  chemical  experiments. 

Peptonates  vrere  introduced,  upwards  of  twenty 
years  ago,  by  E.  Dietrich,  who  published  detailed 
directions  for  preparing  them.  His  formulas  have 
frequently  been  republished,  and  his  processes  are 
suflBciently  simple  to  be  followed  by  even  a  tyro. 
A  number  of  manufacturers  in  this  country  and 
abroad  have  adopted  them,  and  not  a  few  of  the 
proprietary  preparations  now  on  the  market,  con- 
sisting of  variable  mixtures  of  iron,  manganese 
and  peptone,  are  but  poor  substitutes  for  the 
original  preparation  proposed  by  Dietrich. 

The  commercial  dry  peptonates  are  not  elegant 
preparations,  and  physicians  who  are  desirous  of 
avoiding  the  use  of  proprietary  articles  will  do 
well  to  have  their  neighboring  pharmacist  prepare 
for  them  a  solution  of  the  peptonates  according  to 
Dietrich's  original  formula,  or  the  modification, 
proposed  by  Dunning,  in  the  Proceedings  of  the 
American  Pharmaceutical  Association  for  1905. 

OFFICIAL  PREPARATIONS  OF  MANGANESE. 

The  official  preparations  of  manganese  are  lim- 
ited in  number,  and,  as  suggested  above,  are  even 
more  limited  in  their  practical  application  as 
tonics  or  hematinics ;  they  are : 

Mangani  Dioxidum  Pr^cipitatum. — U.  S.  P. 
— Precipitated  Manganese  Dioxid  is  a  new  prepar- 
ation that  has  b.een  added  to  replace  the  crude 
product  formerly  official.  Manganese  dioxid  is 
directed  to  be  made  from  manganese  sulphate  and 
should  contain  not  less  than  80  per  cent,  of  man- 
ganese dioxid. 

Average  dose:  0.25  gm.  (4  grains). 
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Mangani  Sulphas. — U.  S.  P. — This  occurs  as 
colorless  or.  pale  pink  crystals  that  are  soluble  in 
less  than  one  part  of  water,  but  insoluble  in  al- 
cohol. 

Average  dose:  0.25  gm.  (4  grains). 

PoTASsii  Pekmanganas. — U.  S.  P. — This  sub- 
stance has  been  mentioned  in  the  chapters  on  dis- 
infectants and  antiseptics.  In  connection  with 
tonics  or  hematinics  it  is  of  interest  only  as  the 
source  of  some  of  the  now  popular  organic  prepara- 
tions of  manganese. 

ARSENIC. 

It  is  not  positively  known  whether  arsenic  is  an 
essential  constituent  of  the  human  body  or  not. 

Segale,  using  penicillium  brevicaule,  with  which 
infinitesimal  quantities  of  arsenic  may  be  detected, 
found  it  widely  distributed  in  animal  tissues,  and 
Bertrand  found  it  in  eggs,  particularly  in  the  yolk. 

Wieser  concluded  that  arsenic  is  not  a  constant 
constituent  in  animal  and  human  tissues,  but  that 
it  is  accidentally  present. 

When  one  considers  the  distribution  of  arsenic 
in  plants,  in  sea  water  and  in  many  springs,  it  is 
apparent  that  abundant  opportunity  occurs  for  its 
entrance  into  the  body,  and,  owing  to  its  slow  ex- 
cretion, the  organism  may  rarely  be  without  traces 
of  it. 

If  minute  traces  of  arsenic  are  essential  to  the 
well-being  of  the  body  we  may  be  sure  that  the 
ordinary  food  insures  an  abundant  supply. 

Gies  found  that  those  members  of  a  litter  of 
rabbits  which  received  arsenic  grew  faster  than  the 
others,  while  female  rabbits  under  its  influence 
bore  larger   young.     This   increased   rapidity  of 
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growth  has  been  observed  by  some,  bnt  not  all,  sub- 
sequent investigators.  In  this  connection  the  ob- 
servation of  arsenic  in  the  yolk  of  egg  is  at  least 
suggestive. 

The  toxicology  of  arsenic  is  of  peculiar  interest 
because  of  its  frequent  use  with  fatal  effect  and 
because  the  appearance  of  the  earliest  symptom  is 
used  as  a  guide  in  its  therapeutic  use. 

The  most  striking  eflEect  of  acute  arsenical 
poisoning  is  seen  in  the  symptoms  closely  resem- 
bling those  of  Asiatic  cholera,  which  are  explain- 
able by  the  characteristic  action  on  the  capillaries, 
particularly  those  of  the  abdominal  region. 

The  capillaries  appear  to  sufEer  a  peculiar  paral- 
ysis and  dilation,  resulting  in  an  enormous  increase 
in  permeability.  The  escaping  plasma  of  the  blood 
makes  its  way  into  the  intestine,  and,  coagulating, 
gives  rise  to  the  ^^rice-water"  stools.  The  with- 
drawal of  the  blood  from  the  rest  of  the  body  into 
this  region  and  its  loss,  as  mentioned,  causes  the 
usual  symptoms  of  collapse. 

The  direct  effects  on  the  heart  are  too  slight  in 
such  cases  to  be  considered  important,  and  the 
corrosive  action  of  arsenic  is  too  slowly  developed 
to  be  concerned  in  the  immediate  effects  just  de- 
scribed, which  rapidly  follow  the  absorption  of  a 
poisonous  dose.  When  the  poisoning  is  more  slow- 
ly developed,  however,  as  after  frequently  repeated 
smaller  doses,  catarrh  of  the  gastrointestinal  tract 
is  seen  and  fatty  degeneration  of  various  organs 
takes  place,  the  picture  somewhat  resembling  that 
seen  after  phosphorus  poisoning. 

Even  therapeutic  doses  frequently  repeated  give 
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rise  to  effusion  of  liquid,  commonly  noticeable  in 
the  swollen  eyelids. 

Arsenic  is  said  to  be  capable  of  increasing  the 
number  of  erythrocytes  in  anemia  through  its 
action  on  the  bone  marrow,  but  Engel  found  no  in- 
crease in  the  mature  red  blood  cells  in  anemia; 
other  observers  failed  to  see  any  change  in  the  red 
blood  cells  or  in  the  hemoglobin. 

It  has  been  claimed  that  arsenic  actually  dimin- 
ishes the  number  of  red  blood  cells  in  chlorosis 
without  altering  the  total  amount  of  hemoglobin. 

It  has  been  suggested  that  the  influence  of  ar- 
senic on  metabolism  is  due  to  alternate  reduction 
and  oxidation,  arsenous  and  arsenic  acids  being  re- 
peatedly formed,  but  this  seems  hardly  probable. 

Arsenic  is,  in  part,  excreted  in  the  urine,  feces 
and  other  excretions,  but  a  part  is  stored  in  vari- 
ous organs  of  the  body. 

Heffter  could  find  but  little  arsenic  in  the  bones 
after  long-continued  administration;  this  is  con- 
trary to  the  theory  that  arsenate  of  calcium  may 
replace  the  phosphate  in  bones. 

An  arsenical  powder  containing  as  high  as  0.3 
per  cent,  of  arsenic  may  be  obtained  by  causing 
yeast  to  grow  in  increasing  concentrations  of  ar- 
senic. 

The  organic  compounds,  including  cacodylic 
acid  and  its  salts,  are  less  poisonous  than  the  in- 
organic compounds,  because  the  arsenic  is  more 
firmly  bound  and,  for  the  same  reason,  they  arc 
less  effective  therapeutically.  They  are  poisonous, 
however.  It  has  been  erroneously  stated  that 
atoxyl  (which  is  the  sodium  salt  of  para-amino- 
phenyl  arsenic  acid)  can  be  given  in  doses  fifty 
times  as  great  as  those  of  the  inorganic  salts. 


no         PHARMACOPEIA   AND  PBYSWIAN. 
OFFICIAL    PRBPAEATIONS    OF    ARSENIC. 

Arseni  Trioxidum. — ^U.  S.  P. — Arsenic  Tri- 
oxid  was  formerly  official  as  Acidum  Arsenosum. 
It  consists  of  not  less  than  99.8  per  cent,  of  pure 
arsenic  trioxid.  It  may  occur  in  transparent 
masses,  like  glass,  or  in  opaque  masses,  resembling 
porcelain;  more  frequently,  however,  it  is  found 
as  an  odorless  and  tasteless  white  powder  that  is 
slowly  but  completely  soluble  in  100  parts  of  water, 
but  very  sparingly  soluble  in  alcohol.  The  pres- 
ence of  either  alkalies  or  halogen  acids  facilitates 
the  solution  of  arsenic  trioxid,  and  this  fact  is 
taken  advantage  of  in  the  preparation  of  the  sev- 
eral official  solutions.  White  arsenic,  as  it  is  still 
calletl,  was  not  known  in  Europe  until  some  time 
after  the  eleventh  century.  It  was  scarcely  well 
defined  until  1733,  when  Brandt  accurately  deter- 
mineil  its  nature  and  leading  chemical  properties. 

Average  dose:  0.00*^  gm.  (2  mg.  or  1/30  grain). 

AusKNi  loi>ii>VM. — U.  S.  P. — Arsenous  lodid 
occurs  as  an  orange  rtnl,  inodorous  crystalline  pow- 
der. It  is  soluble  with  ^n\rtial  decomposition,  in 
alnnit  T*  parts  of  water  and  in  al>out  28  parts  of 
aloohol. 

Averugi^  doso:  0.00^  gm.  (^5  mg.  or  1/10  grain). 

Soon  AusKNAs,  r.  8.  r.  -  This  occurs  as  color- 
loss,  irauspaiont,  oviorK\ss  prisms  that  are  soluble 
in  U^s  thau  two  parts  of  wator,  but  very  sparindv 
si^lublo  in  ala^hol, 

Avoragi^  vloso:  0.005  gm.  ^5  mg.  or  I   10  grain). 

Sonii  .VusKws  KxsuvATis.  r.  S.  P.— This 
shoulvl  vvntaiu  uv^c  lo?is  tium  ^.K^  ^vr  vvur.  of  pure 
anhydnnis  vli-sovliuu\-ortho  ai^iouiUo.  It  vwurs  as 
an  amorphous   whito   jnnwlor,   ^vrmauout   iu   drv 
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air ;  it  is  soluble  in  about  three  parts  of  water  and 
is  practically  double  the  strength  of  the  hydrous 
or  cystalline  preparation  mentioned  above. 

Average  dose:  0.003  gm.  (3  mg.  or  1/20  grain). 

SOLUTIONS  OP  ARSENIC. 

While  several  of  the  preparations  of  arsenic  ap- 
pear to  have  been  used  from  time  immemorial  as 
topical  applications,  the  internal  use  of  arsenic,  in 
Europe,  appears  to  date  from  the  introduction  of 
the  solution  of  potassium  arsenite,  popularly 
known  as  Fowler's  solution,  about  1786.  During 
the  following  decades  a  number  of  modifications  of 
this  solution  of  arsenic  were  suggested  by  medical 
practitioners  and  apothecaries,  all  of  which  had, 
or  were  supposed  to  have,  some  distinctive  proper- 
ties. Of  these  almost  innumerable  solutions  that 
have  been  proposed  during  the  past  century,  the 
following  are  now  official : 

Liquor  Potassii  Arsenitis. — U.  S.  P. — The 
Solution  of  Potassium  Arsenite,  universally  known 
as  Fowler's  solution,  as  noted  above,  was  the  first 
of  the  several  solutions  to  be  used  and  is  even  now 
the  most  popular,  being  known  in  every  civilized 
country  in  the  world. 

Solution  of  potassium  arsenite  contains  the 
equivalent  of  1  per  cent,  of  arsenic  trioxid,  with  a 
sufficient  amount  of  the  compound  tincture  of 
lavender  to  give  the  preparation  a  distinctive  color 
and  flavor. 

Average  dose:  0.2  c.c.  (3  minims). 

Liquor  Acidi  Arsenosi. — ^U.  S.  P. — This  Solu- 
tion of  Arsenous  Acid  contains  the  equivalent  of  1 
per  cent,  of  arsenic  trioxid,  with  5  per  cent,  of 
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diluted  hydrochloric  acid.  This  preparation  was 
introduced  about  the  end  of  the  eighteenth  cen- 
tury by  Dr.  De  Valanquin,  in  London ;  it  was  the 
first  of  the  several  acid  preparations  of  arsenic. 

Average  dose:  0.2  c.c.  (3  minims). 

Liquor  Arseni  et  Hydrarqyrt  Iodidi — ^U.  S. 
P. — This  preparation,  more  popularly  known  as 
Donovan's  solution,  contains  1  per  cent,  each  of 
arsonous  iodid  and  mercuric  iodid. 

Average  dose:  0.1  c.c.  (l^^  minims). 

Liquor  Sodii  Arsenatis. — ^U.  S.  P. — This  So- 
lution of  Soilium  Arsenate,  also  known  as  Pearson's 
solution,  contains  1  per  cent,  of  exsiccated  sodium 
arsenate. 

Average  dose:  0.*3  e.c.  (3  minims). 

Solutions  of  arsenic  containing  a  bromid  have 
also  had  thoir  advocates,  in  times  gone  by,  and 
several  of  those  are  still  usihI  to  some  extent.  The 
prt^eut  edition  of  the  National  Formulary  contains 
two  forn\ulas  for  preparations  of  this  type: 

LlQlOU    TOTASSII    AUSKNATIS    KT    BrOMIDI. X. 

F.  'ri\is  pi\^pnration,  at  ono  time  widely  known  as 
rieuioitV  Solution,  ivpivsonts  the  i\|uivalent  of  1 
jHT  vvnt,  of  arsonio  trioxivi  in  combination,  prob- 
abK  as  avsonaie,  auxl  ImxmiuvI  of  ^vtassium. 

A\era>ix'  dv^so:  0.;'  o.v-.   ^S  M\inims\ 

lav^nou  Alia  Kr  Aksiai  Uuoxiun.  -N.  F. — So- 
Ivuion  of  bixMuivl  vM*  >;o!vl  auvl  ju-sor.io  rx^presenrs  in 
oavh  vVti  o.v*.  v^^^  nuniius^  vVvVV  ^^x^  >r.c  I  3^ 
irrain"^  ot  inbix^iiul  of  ^vvU!  aiu!  f/.o  vVjU  \a\'ru  of 
0.00>  V-'  »»^^    I    ^-^  .^lii^*^'^  V*'"  f.  •.l-Avv.-.v*  or  Arst^nv. 

AnoiX^v  v?vv-o:  OV  ov-    V  ^  v.vv.'.*iu>iV 

The  sv^Nora!  M^luiioiis  o-  aixoiv.v-  .ivo  Ivs:  a.^r,*:> 
is^\M^^l   N^ith  ^ui'.i^'o  v!'.!uot^ts.  .uu!   lioj   i:*.  vV!r.-j>x 
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mixtures.  Arsenic  trioxid  and  other  arsenic  com- 
pounds may  also  be  given  to  advantage  in  pill 
form. 

THERAPEUTICS  OF  ARSENIC. 

While  the  probability  of  favorably  influencing 
nutrition  under  certain  conditions,  by  means  of 
the  action  of  arsenic  on  the  capillaries,  can  not  be 
doubted,  its  therapeutic  use  for  such  purposes  is 
empirical.  The  use  of  arsenic  as  a  local  caustic  has 
a  rational  basis,  but  that  will  not  be  discussed  here. 

Arsenic  has  long  been  used  in  the  treatment  of 
a  great  variety  of  complaints  in  which  anemia  is 
a  prominent  symptom.  Among  these  conditions 
is  remittent  fever,  in  which  it  is  given  in  connec- 
tion with  quinin.  It  is  preferable  to  give  the  two 
separately,  arsenic  being  used  in  the  form  of  the 
solution  of  potassium  arsenite,  which  has  a  wide 
range  of  pharmaceutic  incompatibility.  This  solu- 
tion may  be  given  in  large  doses — ten  drops — ^grad- 
ually reduced,  or  in  small  doses  rapidly  increased 
until  intestinal  symptoms  or  swelling  of  the  eye- 
lids is  seen,  after  which  the  drug  is  to  be  discon- 
tinued for  a  time,  and  then  given  in  doses  of  from 
three  to  five  drops  three  times  a  day.  It  is  of  im- 
portance that  the  dosage  be  watched  so  that  no 
serious  disturbance  of  digestion  may  occur.  The 
frequently  made  suggestion  to  combine  prepara- 
tions of  opium  with  the  preparation  of  arsenic,  so 
as  to  establish  a  tolerance  for  the  latter,  is  one  that 
is  of  doubtful  utility  in  view  of  the  fact  that 
opium  would  be  likely  to  mask  the  symptoms  that 
occur  as  forerunners  of  more  serious  disturbances. 

In  chlorosis,  arsenic  seems  to  be  useful  in  con- 
nection  with   iron.     The   combination  most  fre- 
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quently  prescribed  is  a  pill  of  ferrous  carbonate 
with  arsenic  trioxid.  For  this  purpose  the  latter 
may  be  combined  with  the  official  pill,  or  the  mass 
of  ferrous  carbonate,  as  follows: 

IJ.    Massse  ferri  carbonatis 3i        41 

Arseni  trioxidi   gr.  i  |05 

M.  et  div.  in  pil  No.  xl. 

Sig.:     One  pill  three  or  four  times  a  day. 

Pernicious  anemia  may  show  some  temporary 
improvement  under  arsenical  treatment,  but  the 
effect  is  not  permanent. 

The  use  of  arsenic  in  diseases  caused  by  trypano- 
somes,  particularly  the  "sleeping  sickness,"  has  at- 
tracted considerable  attention  of  late. 

It  has  been  said  that  lymphosarcoma  has  shown 
improvement  under  its  use,  and  the  following  con- 
ditions are  enumerated  among  those  in  which  it 
ha?  been  employed:  Dyspepsia,  diseases  of  the 
skin  dependent  on  nutritional  derangements, 
cachectic  conditions  resulting  from  diabetes,  tuber- 
culosis and  a  number  of  other  more  or  less  well- 
defined  diseases. 

The  use  of  arsenic  among  veterinary  surgeons 
for  improving  the  appearance  of  horses  by  in- 
creasing the  glossiness  of  the  hair  and  adding  to 
the  fat  under  the  skin  i&  well  known. 

PHOSPHORUS. 

Phosphorus,  in  both  inorganic  and  organic  com- 
bination, is  widely  distributed  in  the  body.  Leci- 
ithin,  a  compound  of  cholin  with  phosphoric  and 
fatty  acids,  occurs  in  nearly  all  living  animal  and 
vegetable  tissues,  while  the  nucleins,  which  are 
also  rich  in  phosphorus,  are  likewise  widely  dis- 
tributed. 
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While  some  observers  have  found  that  when 
lecithin  or  nuclein  was  added  to  the  food  of  ani- 
mals the  latter  grew  faster  than  the  controls  which 
were  not  given  these  compounds,  these  results  are 
not  universally  accepted  as  proving  their  value, 
and  we  have  the  classic  research  of  Miescher, 
which  proves  that  the  animal  organism  is  abun- 
dantly able  to  form  those  compounds  from  others 
normally  existing  in  the  body. 

Miescher  found  that  the  mass  of  eggs  in  the 
salmon  increased  from  0.4  per  cent,  to  from  19  to 
37  per  cent,  of  the  total  body  weight  during  some 
months  when  the  salmon  took  no  food,  while  the 
muscles  showed  a  corresponding  loss  in  weight. 
Much  more  nuclein  and  lecithin  are  found  in  the 
eggs  than  previously  existed  in  the  muscle,  which, 
however,  are  rich  in  other  phosphoric-acid  com- 
pounds, probably  potassium  salts  which  are  loosely 
bound  to  the  proteid. 

Miescher  concludes,  and  the  evidence  seems  in- 
controvertible, that  the  newly  formed  combinations 
characteristic  of  the  egg  (including  lecithin  and 
nuclein)  are  formed  by  chemic  action  from  the 
albumin,  fat  and  phosphates  of  the  muscle. 

It  will  be  seen  how  the  makers  of  nostrums  can 
use  such  results  as  those  quoted  in  regard  to  the 
action  of  lecithin  in  causing  an  increase  in  the 
body  weight,  while  the  much  more  important  and 
generally  accepted  results  of  Miescher  are  ignored. 

The  presence  in  the  brain  and  nerves  of  an  abun- 
dance of  compounds  rich  in  phosphorus  has  led  to 
the  mistaken  idea  that  their  physiologic  impor- 
tance is  an  index  of  the  therapeutic  value  of  or- 
ganic and  inorganic  preparations  of  phosphorus. 
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Lecithin  and  nuclein  have  been  extravagantly 
lauded  in  the  treatment  of  the  greatest  variety  of 
diseases,  but  who  would  venture  to  attribute  extra- 
ordinary curative  properties  to  eggs  used  in  doses 
of  one-fourth  of  the  yolk  of  one  egg,  yet  the  yolk 
of  an  egg  does  actually  contain  enough  lecithin  for 
four  ordinary  doses,  or  about  1.8  gm.  (28  gr.)  in 
a  perfectly  available  form. 

Nuclein  and  lecithin  are  very  widely  distributed, 
and  our  food  always  contains  much  more  than  the 
amounts  advised  for  therapeutic  administration. 

Phosphorus  and  its  preparations  might  be  omit- 
ted without  serious  detriment  to  this  chapter,  but 
for  the  fact  that  they  have  been  so  widely  used 
and,  therefore,  require  at  least  a  passing  notice, 
particularly  as  the  toxicology  of  phosphorus  is  of 
considerable  interest. 

The  heart  suffers  greater  direct  injury  in  phos- 
phorus poisoning  than  does  any  other  organ,  while 
the  accumulation  of  fat  which  it  causes  in  the  liver 
is  apparently  an  infiltration,  resulting  from  a 
peculiar  disturbance  of  metabolism  rather  than  the 
result  of  any  change  in  the  organ  itself. 

HemorrliMges  may  occur  from  degeneration  of 
the  capillary  walls,  while  a  similar  effect  on  the 
mucous  membranes  of  the  stomach  and  intestine 
causes  pain,  vomiting  and  diarrhea. 

Minute  doses  of  phosphorus,  long  continued,  in- 
duce a  peculiar  change  in  the  growth  of  the  bones 
in  the  young,  leading  to  the  deposition  of  dense 
bone  where  cancellous  is  being  formed,  or  the 
change  of  the  latter,  when  already  formed,  into  the 
compact  form. 
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The  phosphates  are  of  the  very  greatest  im- 
portance in  the  plant  and  animal  bodies,  but  they 
occur  so  abundantly  in  the  soil  and  in  ordinan^ 
food  that  there  is  seldom  any  defic'ency  in  the  sup- 
ply, and  any  want  of  them  in  the  human  body 
must  be  due  to  the  inability  to  use  that  which  is 
offered.  Schmiedeberg  calls  attention  to  the  for- 
mation of  the  egg  shell  as  evidence  of  the  great 
capacity  of  the  animal  organism  to  supply  a  special 
demand. 

Sollmann  states  that  there  is  absolutely  no 
scientific  foundation  for  the  popular  belief  that 
the  hypophosphites  improve  nutrition  in  anemia 
and  beginning  phthisis,  while  Cushny  states  that 
most  reliable  investigators  deny  that  they  have  any 
other  influence  on  nutrition  and  digestion  than 
that  of  the  better  known  and  cheaper  salts  of  lime, 
soda  or  iron,  and  Schmeideberg  appears  to  think 
them  entirely  unworthy  of  notice. 

Many  clinicians,  on  the  other  hand,  appear  to 
have  observed  a  distinct  improvement  in  the  appe- 
tite and  digestion  under  the  influence  of  the  hypo- 
phosphites,  but,  even  if  such  is  the  case,  there 
seems  to  be  absolutely  no  reason  or  excuse  for  our 
employing  such  a  high-priced,  unsightly  and  un- 
scientific preparation  as  the  muddy-looking  Fel- 
lows' syrup,  since  any  competent  pharmacist  can 
make  a  more  presentable  and  more  satisfactory 
preparation  at  a  very  much  smaller  cost. 

The  official  preparations  of  phosphorus  in  its 
different  forms  afford  evidence  of  the  necessity  for 
more  careful  scrutiny  of  the  scientific  claims  of 
medicinal  preparations  before  admitting  them  to 
the  Pharmacopeia,  if  it  is  to  command  the  support 
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of  scientific  and  progressive  physicians  rather  than 
pander  to  a  numerous,  though  less,  discerning 
clientage. 

OFFICIAL  PREPARATIONS  OF  PHOSPHORUS. 

Phosphorus. — XT.  S.  P. — A  translucent,  nearly 
colorless  solid,  having  at  ordinary  temperatures 
about  the  consistency  of  beeswax. 

Phosphorus  is  nearly  insoluble  in  water,  but  is 
soluble  in  350  parts  of  alcohol  and  in  50  parts  of  a 
fatty  oil. 

Average  dose:  0.0005  gm.  (0.5  mg.  1/128 
grain). 

PilultE  Phosphori. — U.  S.  P. — Each  pill  con- 
tains 0.0006  gm.  (0.6  mg.  1/100  grain). 

Average  dose:  1  pill. 

AciDUM  Phosphoricum. — ^U.  S.  P. — This  con- 
tains 85  per  cent,  of  absolute  orthophosphoric  acid. 
It  is  usually  prescribed  as: 

AciDUM  Phosphoricum  Dilutum. — XT.  S.  P. 
— This  contains  10  per  cent,  of  absolute  ortho- 
phosphoric  acid. 

Average  dose:  2  c.c.  (30  minims). 

Phosphoric  acid  has  many  of  the  properties  of 
other  (inorganic)  acids,  and  probably  has  no  evi- 
dent advantage  over  them  as  a  tonic. 

The  official  salts  of  phosphoric  acid  usually  par- 
take of  the  properties  of  the  base  rather  than  the 
acid,  and  need  not  be  mentioned  in  this  connection. 

AciDUM  Hypopiiospiioiiosu]\i. — IT.  S.  P. — This 
contains  30  per  cent,  of  absolute  hypopliospliorous 
acid  and  is  chiefly  used  in  preparing : 
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AciDUM  Hypophosphorosum  Dtlutum. — ^U.  S. 
p. — This  contains  10  per  cent,  of  absolute  hypo- 
phosphorous  acid. 

Average  dose:  0.5  c.c.  (8  minims). 

The  oflBcial  salts  of  hypophosphorous  acid  are : 

Calcii  Hypophosphis. — U.  S.  P. 

PoTAssii  Hypophosphis. — ^U.  S.  P. 

SoDii  Hypophosphis. — U.  S.  P. 

Average  dose  of  any  one  of  the  above :  0.50  gm. 
(7%  grains). 

Potassium  hypophosphite  is  soluble  in  about  0.5 
part  of  water  and  in  25  parts  of  alcohol,  and  cal- 
cium hypophosphite  is  soluble  in  about  7  parts  of 
water,  but  is  almost  insoluble  in  alcohol. 

In  addition  to  the  alkali  hypophosphites,  we  also 
have  official: 

Ferri  Hypophosphis. — U.  S.  P. — and : 

Mangani  Hypophosphis. — U.  S.  P. 

Average  dose  of  either:  0.20  gm.  (3  grains). 

The  ferric  hypophosphite  is  soluble  in  2,300 
parts  of  water,  but  is  much  more  readily  soluble  in 
solutions  of  hypophosphorous  acid  and  the  alkali 
citrates.  Manganese  hypophosphite  is  soluble  in 
about  7  parts  of  water. 

Syrupus  Hypophosphitum. — U.  S.  P. — Syrup 
of  hypophosphites  contains  in  100  c.c.  4.5  gm.  of 
calcium  hypophosphite  and  1.5  gm.  each  of  sodium 
and  of  potassium  hypophosphites. 

Average  dose:  8  c.c.  (2  fluidrams). 

Syrupus  Hypophosphitum  Compositus. — U. 
S.  P. — Compound  Syrup  of  Hypophosphites  con- 
tains, in  each  average  dose  (8  c.c.  :=  2  fluidrams) 
about  0.25  gm.   (4  grains)  of  calcium  hypophos- 
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phite,  0.12  gm.  (2  grains)  each  of  potassium  hypo- 
phosphite  and  of  sodium  hypophosphite,  0.015  gm. 
(l^  grain)  each  of  ferric  hypophosphite  and  of 
manganese  hypophosphite,  0.008  gm.  (%  grain)  of 
quinin,  0.0008  gm.  (1/80  grain)  of  strychnin  with 
sodium  citrate,  hypophosphorous  acid  and  syrup. 

Average  dose:   8  c.c.  (2  fluidrams). 

Syrupus  Calcii  Lactophosphatis. — ^U.  S.  P. 
— This  syrup  contains  in  100  c.c.  about  3  gm.  of 
calcium  lactophosphate  with  free  lactic  and  phos- 
phoric acids. 

Average  dose:  8  c.c.  (2  fluidrams). 

The  several  salts  of  glycerophosphoric  acid  which 
are  being  advertised  so  extensively  at  the  present 
time,  as  the  active  constituents  of  a  number  of  nos- 
trums are,  as  yet,  not  official.  The  chemistry  of 
the  glycerophosphates  is,  however,  well  understood, 
and  there  is  no  reason  why  any  reliable  pharmacist 
can  not  supply  preparations  containing  them.  The 
third  edition  of  the  Xational  Formulary  includes 
the  formula  for  an  elixir  that  may  be  considered  as 
being  typical  of  this  class  of  preparation. 

Elixir  Glycerophosphatum,  K".  F.  The  average 
dose,  4  c.c.  (1  fluidram)  contains  0.065  (1 
grain)  of  sodium  glycerophospliate  and  0.032  (i^ 
grain)  of  calcium  glycerophosphate. 

THERAPEUTICS  OF  PPIOSPHORUS  AND  ITS  SALTS. 

There  is  at  least  a  rational  basis  for  the  use  of 
phosphorus  in  rickets,  osteomalacia  and  fracture 
of  bones  in  which  union  fails  to  occur,  since  a  depo- 
sition of  lime  salts  in  bone  has  been  shown  to  re- 
sult from  its  use. 
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It  must  not  be  given  in  doses  large  enough  to 
cause  serious  gastrointestinal  disturbance. 

When  we  say  that  phosphorus  or  the  hypophos- 
phites  are  used  empirically  in  the  following  con- 
ditions it  is  not  to  be  understood  that  we  recom- 
mend them,  but  merely  that  they  may  possibly  be 
worthy  of  a  trial.  Thus  some  clinicians  have  used 
phosphorus  in  a  variety  of  nervous  disorders,  and 
the  hypophosphites  are  very  often  used  as  general 
tonics.  The  treatment  of  tuberculosis  by  the 
hypophosphites  has  no  place  in  modern  therapeu- 
tics. 

Phosphorus  is  so  slightly  soluble  in  water  that  it 
was  formerly  often  used  dissolved  in  oil.  but  the 
phosphorated  oil  is  no  longer  official.  The  pills  of 
phosphorus,  each  containing  0.6  milligrams  (1/100 
grain)  afford  a  very  convenient  form  for  adminis- 
tration. 

The  compound  syrup  of  the  hypophosphites. 
with  its  eleven  ingredients,  including  water,  af- 
fords an  example  of  the  concessions  made,  by  the 
revision  committee  of  the  Pharmacopeia,  to  pop- 
ular prejudice,  and  it  should  be  dropped  at  the 
next  revision. 

The  claim  has  been  made  that  the  hypophos- 
phites are  effective  only  when  the  chemically  pure 
salts  are  used;  this  claim,  however,  seems  scarcely 
credible  in  view  of  the  fact  that  our  ordinary  food 
contains  much  greater  quantities  of  just  such  salts 
as  are  said  to  render  the  hypophosphites  useless. 

From  one  to  two  teaspoonfuls  of  the  compound 
syrup  of  the  hypophosphites  may  be  given  before 
meals,  as  a  stimulant  to  the  appetite  and  diges- 
tion.   Acids  and  acid  fruits  are  to  be  avoided. 
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The  following  may  be  taken  as  a  type  formula 
for  an  extemporaneous  preparation  of  the  hypo- 
phosphites  : 

IJ.    Calcii  hypophosphitis 
Sodii  hypophosphitis 

Potassii  hypophosphitis,  aa 3i        4 

Acidi  hypophosphorosi   3i        4 

Aquae  dest   giv     120 

Elixir  q.  s.  ad gviii    250 

M.  et  filtra. 

Sig. :  One  or  two  teaspoonfuls  three  times  a  day  be- 
fore eating. 

The  elixir  in  this  preparation  may  be  replaced 
by  glycerin,  or  an  aromatic  water,  the  combina- 
tion of  the  hypophosphites  may  be  varied,  within 
reasonable  limits,  and  the  hypophosphorous  acid 
substituted  by  citric  acid  or  by  an  alkali  citrate. 
When  desirable  euflScient  bitter  may  be  added  to 
make  the  medicine  more  palatable  or  to  act  as  a 
bitter  tonic.  For  this  purpose  the  tincture  of  nux 
vomica,  or  one  of  the  bitter  alkaloids,  may  be 
added. 

COD-LIVER   OIL. 

The  consideration  of  cod-liver  oil  rightly  be- 
longs under  the  subject  of  dietetics,  as  nearly  all 
pharmacologists  are  agreed  that  it  is  merely  a 
food,  but  it  is  so  frequently  lauded  as  a  medicine 
that  some  mention  of  it  is  necessary  in  this  place. 

On  the  discovery  of  traces  of  certain  alkaloids  or 
ptomains  it  was  suggested  that  they  possessed  ex- 
traordinary value,  but,  as  these  substances  are 
usually  present  in  infinitesimally  small  and  vary- 
ing quantities  in  good  oil,  and  as  there  is  no  rea- 
son to  suppose  that  they  possess  any  beneficial 
effect  whatsoever,  it  can  not  be  said  that  the  so- 
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called  fat  free  or  tasteless  preparations  can  repre- 
sent cod-liver  oil  in  any  sense  of  the  word. 

The  crude  dark-colored  oil  often  contains  a 
much  larger  proportion  of  free  fatty  acids  than 
the  white  does,  and  it  should,  therefore,  be  more 
readily  emulsified  in  the  intestine  and  absorbed, 
but  its  disagreeable  odor  and  taste  render  it  pe- 
culiarly disgusting  to  patients  with  delicate 
stomachs.  Small  doses  of  cod-liver  oil  can  usually 
be  borne,  especially  if  it  be  given  in  the  form  of 
an  emulsion,  but  even  this  is  not  always  tolerated. 

OFFICIAL  PREPARATIONS   OF    COD-LIVER  OIL. 

Oleum  Morrhu^. — ^U.  S.  P. — This  preparation 
is  official  in  some  of  the  foreign  pharmacopeias  as 
Oleum  Jecoris  Aselli,  a  name  that  may  be  useful 
on  occasion.  Cod-liver  oil  is  a  fixed  oil  obtained 
from  the  fresh  livers  of  Gadus  morrhuce  and  of 
other  species  of  Gadus. 

Average  dose:  15  c.c.  (4  fluidrams). 

Emulsum  Olei  Morrhu^. — U.  S.  P. — The 
Emulsion  of  Cod-liver  Oil  contains  50  per  cent,  of 
the  oil,  with  mucilage  and  syrup,  and  is  flavored 
with  oil  of  gauUheria. 

Average  dose:  8  c.c.  (2  fluidrams). 

Emulsum  Olei  MoRRHUiE  cum  Hypophos- 
PHiTiBUS. — U.  S.  P. — This  contains  50  per  cent, 
of  cod-liver  oil,  1  per  cent,  of  calcium  hypophos- 
phite,  and  0.5  per  cent,  each  of  potassium  hypo- 
phosphite  and  of  sodium  hypophosphite.  It  is 
flavored  with  oil  of  gaultheria. 

Average  dose:  8  c.c.  (2  fluidrams). 

Cod-liver  oil  is  often  useful  in  anemias  due  to 
faulty  nutrition  and  in  the  general  debility  which 
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SO  often  precedes  tuberculosis.  For  this  reason, 
perhaps,  it  has  acquired  a  particular  reputation  in 
the  treatment  of  tuberculosis.  It  can  have  no 
specific  action  on  the  bacillus  of  tuberculosis,  or 
on  the  course  of  the  disease,  except  in  so  far  as  it 
is  a  readily  assimilable  food. 

It  is  often  found  to  be  useful  in  rickets.  The 
pure  oil,  the  emulsion,  or  the  emulsion  with  hypo- 
phosphites  may  be  used,  the  dose  to  be  regulated 
according  to  the  capacity  for  assimilation  of  the 
individual  case. 

It  may  be  added  here  that  the  petroleum  oils 
alone,  or  in  the  form  of  emulsions,  are  wholly  de- 
void of  nutrient  properties.  They  are  mineral  oils,, 
and,  therefore,  non-saponifiable  and  can  take  no 
part  in  animal  nutrition. 


CHAPTEE  V. 

ALTERATIVES. 

Alterative  is  a  term  somewhat  loosely  applied 
to  tonics,  which,  in  some  unknown  way,  favorably 
influence  the  processes  of  nutrition  which  have 
been  disturbed  by  disease.  They  include  hema- 
tinics,  the  various  preparations  of  mercury,  and 
many,  if  not  all,  the  preparations  containing  iodin, 
either  free  or  in  combination. 

A  number  of  drugs  of  vegetable  origin,  such  as 
sarsaparilla,  were  formerly  classed  as  alteratives, 
but  these  are,  for  the  most  part,  merely  purgatives, 
or  else  devoid  of  therapeutic  interest. 

The  use  of  the  thyroid  gland  in  thyroid  disease 
and  in  obesity,  and  of  the  newly  discovered  serum 
of  Beebe  in  exophthalmic  goiter,  have  a  scientific 
basis,  but  the  employment  of  iodids  in  rheumatism 
and  in  syphilis,  and  of  the  mercurials  in  the  latter 
disease  is  empirical,  and  in  this  connection  the 
pharmacology  of  these  agents  is  of  minor  impor- 
tance since  it  throws  little  light  on  their  therapeu- 
tic application. 

While  the  attempts  to  investigate  the  action  of 
these  agents  have  not  led  to  satisfactory  results, 
we  may  refer  to  the  conclusions  of  J.  Levi,  who 
sought  to  compare  the  effect  of  mercurials  and  of 
potassium  iodid  on  the  metabolism  and  on  the 
blood  of  syphilitics.  He  used  potassium  iodid  and 
various    organic    and    inorganic    preparations    of 
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mercury  in  the  second  stage  of  the  disease  in  252 
patients. 

Levi  found  that  mercurials  increase  organic 
combustion  and  hasten  metabolism  in  this  condi- 
tion. With  the  gradual  disappearance  of  the  dis- 
ease the  processes  of  nutrition  improve,  but  re- 
lapses are  frequent.  He  found  no  evidence,  how- 
ever, of  a  specific  influence  on  the  micro-organism 
of  syphilis,  but  according  to  the  most  recent  view 
mercury  is  antagonistic  to  this  micro-organism. 

If  the  use  of  mercurials  be  too  greatly  pro- 
longed the  number  of  red  blood  corpuscles  is 
diminished.  Levi  found  that  potassium  iodid  had 
a  similar  general  influence  on  the  nutrition  of 
syphilitics.  While  it  causes  an  increase  in  the 
body  weight,  improves  the  blood,  and  adds  to  the 
muscular  strength,  it  retards  combustion  and  less- 
ens metabolism.  He  explains  its  uses  in  tertiary 
syphilis  by  supposing  that  it  neutralizes  the  dis- 
ease products  without  increasing  organic  combus- 
tion. 

Xearly  all  observers  are  agreed  that  the  action  of 
mercurials  is  almost  wholly  independent  of  the 
preparation  chosen,  the  only  essential  for  its  ac- 
tion being  that  it  shall  bo  absorbed.  Mercury 
probably  circulates  as  an  albuminate,  which  is  sol- 
uble in  the  blood  beoauso  of  the  excess  of  proteids 
and  chlorids  which  it  oncountors  there. 

Owing  to  the  obscurity  of  many  of  the  symp- 
toms of  syphilis,  and  also  to  the  fact  that  a  com- 
paratively largo  nuiubor  of  people  are  not  willing 
to  have  it  known  to  their  physician  that  they  suf- 
fer with  such  a  loathsome  disease,  (ho  condition  is 
peculiarly   favorable   for   the   practice  of  charla- 
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tans.  While  there  is  no  disease  that  more  ur- 
gently demands  the  skill  and  judgment  of  the 
specialist,  there  is  none,  perhaps,  that  is  so  fre- 
quently treated  by  incompetents  and  even  by  pa- 
tients themselves. 

While  we  have  always  with  us  the  humiliating 
spectacle  of  numerous  nostrums  ostensibly  adver- 
tised only  to  the  medical  profession,  some  of  them 
of  vegetable  origin  and  wholly  worthless  in  syph- 
ilis, others  consisting  of  one  form  or  another  of 
mercury  and  possessing  few  or  no  advantages  over 
the  old  and  better  known  official  mercurials,  we 
are  also  daily  confronted  with  advertisements 
which  disgrace  our  boasted  civilization  in  that  they 
seek  to  persuade  the  deluded  victims  to  palter  with 
the  use  of  nostrums  in  the  vain  effort  to  treat 
themselves. 

MERCURY  AND  THE  MERCURIALS. 

Hydrargyrum. — U.  S.  P. — Mercury,  or  quick- 
silver, has  been  known  from  remote  antiquity,  and 
from  the  earliest  times  it  has  played  an  important 
part,  not  alone  in  the  industries,  arts  and  supersti- 
tions, but  also  in  the  medical  practices  of  the  peo- 
ple who  were  acquainted  with  it. 

It  is  widely  used  for  external  application  as  well 
as  for  internal  administration  in  the  form  of  prep- 
arations produced  by  mechanical  subdivision  of 
the  mercury.  Several  of  the  preparations  of  mer- 
cury have  been  mentioned  under  other  headings, 
and  we  shall  only  mention  a  few  of  the  salient 
features  of  these  several  substances. 

Hydrargyrum  cum  Creta. — U.  S.  P. — Mer- 
cury with  Chalk,  also  known  as  gray  powder,  rep- 
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resents  38  per  cent,  of  metallic  mercury,  with  clari- 
fied honey  and  prepared  chalk. 

Average  doee:  0.25  gm.  (4  grains). 

Massa  Hydrargyri. — ^TJ.  S.  P. — Mass  of  Mer- 
cury, better  known  as  blue  mass,  contains  33  per 
cent,  of  metallic  mercury,  with  glycyrrhiza,  althaea, 
glycerin  and  honey  of  roses.  An  analogous  prep- 
aration without  glycerin  is  frequently  found  in 
the  shops  under  the  somewhat  incongruous  title, 
"Powdered  Blue  Mass." 

Average  dose:  0.25  gm.  (4  grains). 

The  mass  of  mercury  and  the  mercury  with 
chalk  are  widely  used  as  mild  mercurials  and  are 
especially  popular  for  use  with  children. 

Being  insoluble  in  water,  they  are  not  readily 
adapted  for  use  in  liquid  form.  Mixtures,  of  which 
the  following  formula  is  typical,  are,  however,  used 
extensively  for  small  children : 

I^.     MassaB  hydrargyri 

Sodii  bicarbonatis,  aa gr.  xxx        2 

Syrupi  rhei  aromat.  q.  s.  ad fjiii     100 

Misce. 

Sig. :  Shake  well.  Give  one-half  or  one  teaspoonful 
from  one  to  three  times  a  day,  according  to  age  and 
condition  of  patient. 

Probably  the  most  widely  used  as  well  as  the 
most  popular  of  all  the  preparations  of  mercury  as 
an  antisyphilitic  is: 

Hydrargyri  Iodidum  Flavum. — U.  S.  P. — 
Yellow  Mercurous  lodid  occurs  as  a  bright  yellow, 
amorphous  powder,  without  odor  or  taste,  and  is 
practically  insoluble  in  water  and  in  alcohol. 

Average  dose:  0.01  gm.  (10  mg.  or  1/5  grain). 

Hydrargyri  Iodidum  Eubrum. — II.  S.  P. — Red 
Mercuric  lodid  occuis  as  a  scarlet-red.  amorphous 
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powder  that  is  nearly  insoluble  in  water,  but  sol- 
uble in  116  parts  of  alcohol;  it  is  also  soluble  in 
solutions  of  the  soluble  iodids  and  in  solution  of 
mercuric  chlorid. 

Average  dose:  0.003  gm.  (3  mg.  or  1/20  grain). 

Hydrabgyri  Chloridum  Corrosivum. — U.  S. 
P. — Corrosive  Mercuric  Chlorid,  more  popularly 
known  as  corrosive  sublimate,  has  been  used  by  the 
Chinese  from  a  very  early  period.  It  was  used  by 
the  early  Arabian  physicians,  and  a  process  for 
its  production  was  described  by  Geber  in  the  eighth 
century. 

Mercuric  chlorid  occurs  as  colorless,  rhombic 
crystals  or  crystalline  masses,  or,  more  frequently, 
as  a  white  powder,  and  is  odorless,  but  has  an 
acrid  and  persistent  metallic  taste.  It  is  soluble 
in  about  thirteen  parts  of  water  and  in  five  parts 
of  alcohol,  more  freely  soluble  in  solutions  of  the 
alkaline  chlorids. 

Average  dose:  0.003  gm.  (3  mg.  or  1/20  grain). 

Hydrargyri  Chloridum  Mite. — ^TJ.  S.  P. — 
Mild  Mercurous  Chlorid,  better  known  as  calomel, 
has  been  known  to  some  of  the  eastern  peoples 
from  a  very  early  period.  It  appears  to  have 
been  introduced  in  Europe  about  the  beginning 
of  the  seventeenth  century.  This  substance  occurs 
as  a  heavy  white  powder,  without  odor  and  prac- 
tically without  taste,  and  is  insoluble  in  water  and 
in  alcohol. 

Average  dose  as  an  alterative:  0.05  gm.  (1 
grain) . 

The  Pharmacopeia  includes  several  additional 
compounds  of  mercury,  but  as  they  are  not  used 
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for  internal  administration  they  need  not  be  enu- 
merated in  this  connection. 

USES    OF   MERCURIALS. 

Since  the  use  of  mercury  as  an  alterative  is 
largely  limited  to  those  conditions  resulting  from 
syphilis,  either  acquired  or  congenital,  we  shall  at 
present  confine  ourselves  to  discussing  its  employ- 
ment in  this  way. 

The  pathology  of  syphilis  is  very  often  so  ob- 
scure that  it  should  be  treated  by  the  specialist 
when  possible^  and  the  following  is  intended  for 
the  general  practitioner  who  finds  himself  com- 
pelled to  undertake  the  treatment  of  such  cases. 

There  are  many  distinct  symptoms  that  are  man- 
ifested by  patients  with  a  syphilitic  history  which 
fail  to  respond  to  the  treatment  which  is  commonly 
successful  with  persons  otherwise  healthy,  but 
which  at  once  disappear  when  mercury  is  given. 

Many  authorities  are  opposed  to  any  form  of 
constitutional  treatment  for  the  first  stage  of 
syphilis  because  we  have  no  specific  capable  of 
aborting  the  disease,  and  the  treatment  may  mask 
or  even  prevent  the  appearance  of  those  symptoms 
which  render  the  diagnosis  absolutely  positive, 
without  preventing  the  ultimate  effects  of  the  dis- 
ease, thus  condemning  the  patient  to  the  hardships 
of  a  long  and  painful  course  of  treatment  without 
positive  knowledge  of  its  necessity.  Others  rely 
on  their  ability  to  diagnose  syphilis  by  the  chancre 
and  the  history  of  the  case,  and  proceed  at  once  to 
the  use  of  mercury. 

Inasmuch  as  it  is  supposed  that  mercury  has 
comparatively  little  immediate  infiuence  on  the 
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course  of  the  disease  at  this  time,  we  should  be 
very  sure  of  the  correctness  of  our  diagnosis  be- 
fore beginning  a  course  of  treatment  which,  to  be 
effective,  must  be  continued  for  many  months,  and 
is  in  itself  not  free  from  danger  to  the  patient's 
health. 

All  mercurials  are  irritant  when  dissolved  and 
there  are  serious  objections  to  all  the  different 
available  methods  of  administration.  Chief  among 
these  objections  is  the  disturbance  of  digestion, 
which  is  not  wholly  obviated  even  when  the  mer- 
cury is  injected  hypodermically  or  applied  by  in- 
unction. 

Diarrhea  is  often  a  troublesome  result,  for  which 
opium  is  sometimes  used,  but  the  evils  attending 
its  use  are  obvious  and  its  presence  should  always 
be  suspected  in  nostrums  containing  well-known 
mercurials  that  are  advertised  as  being  guaran- 
teed not  to  cause  diarrhea  or  other  gastric  disturb- 
ances. Mercury  is  eliminated  by  all  the  channels 
of  excretion  and  the  kidneys  not  infrequently  suf- 
fer serious  injury.  It  follows  that  we  must  try  to 
find  the  method  best  suited  to  the  individual  case, 
and  attention  is  directed  to  the  following  means 
of  administration  with  some  of  the  objections  to  be 
guarded  against  or  at  least  kept  in  mind : 

It  is  generally  agreed  that  since  there  is  no  es- 
sential difference  between  the  action  of  the  various 
organic  and  inorganic  salts  of  mercury  in  syphilitic 
conditions,  we  should  be  guided  in  our  choice  of 
agent  by  the  method  of  administration  which  ex- 
perience teaches  us  to  be  best  suited  to  the  individ- 
ual case.  If  the  digestion  suffers  from  the  internal 
administration  of  mercurials,  intramuscular  injec- 
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tions  may  be  tried ;  if  these  are  too  painful,  inunc- 
tion may  be  resorted  to;  but  whatever  method  is 
followed  we  must  be  alert  for  the  appearance  of 
untoward  effects  and  the  diet  must  be  the  object 
of  especial  attention,  one  being  selected  which  is 
nutritious  while  it  is  easily  digested. 

The  mercurials  are  to  be  avoided  or  used  only 
with  great  caution  in  cachexia  due  to  other  causes 
than  syphilis,  as  their  tendency  to  disturb  diges- 
tion may  increase  the  trouble. 

They  must  be  used  only  with  the  greatest  cau- 
tion in  acute  nephritis,  but  they  seem  to  be  less 
deleterious  in  the  chronic  form,  though  here,  too, 
their  action  must  be  carefully  observed. 

Mercury  is  particularly  potent  for  harm  in 
pregnancy,  especially  in  the  latter  months;  abor- 
tion may  occur  or  the  child  may  suffer  from  mer- 
curial poisoning. 

For  internal  use  cither  inercurous  or  mercuric 
iodid  is  usually  preferred.  The  combination  of 
mercuric  chlorid  with  potassium  iodid  merely 
means  the  giving  of  mercuric  and  potassium  iodids, 
as  the  reaction  occurs  as  soon  as  the  two  substances 
are  brought  into  contact.  When  the  mercuric 
chlorid  is  used  it  is  best  given  alone  in  the  form  of 
a  pill  or  in  dilute  solution,  as  it  is  incompatible 
with  a  great  many  substances. 

Mercuric  chlorid  may  be  given  (really  as  mer- 
curic iodid)  as  follows : 

I^.     Hydrargyri  chloridi  cor gr.  iii  20 

Potassii  iodidi    gr.  x  60 

Aquae  dest.,   q.   s.   ad fljih     lOQ 

M.  Sig.:  Ten  drops  in  water  after  each  meal.  In- 
crease each  dose  daily  by  one  drop  until  symptoms  of 
mercurialism  are  noted,  then  reduce  to  one-half. 
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This  is  not  given  as  an  example  of  the  so-called 
mixed  treatment,  the  dose  of  potassium  iodid  being 
entirely  too  small  to  be  effective. 

An  example  of  a  prescription  for  mixed  treat- 
ment would  be  as  follows : 

IJ.    Hydrargyri   chloridi   cor gr.  i  05 

Potassii  iodidi Siiss      10 

Aquse  dest.,  q.   s.   ad fljiii     100 

M.    Sig.:     One  teaspoonful  after  each  meal. 

The  object  of  giving  the  mercurials  after  meals 
is  to  insure  the  protection  of  the  stomach,  which 
the  presence  of  food  affords,  against  the  irritant 
action  of  the  metal. 

The  menstruum  or  diluent  for  the  prescription 
for  mixed  treatment  may  be  varied  in  a  number  of 
ways.  The  water  may  be  substituted  by  any  one 
of  the  medicated  waters,  by  adjuvant  elixir,  aro- 
matic elixir,  compound  tincture  of  gentian,  com- 
pound syrup  of  sarsaparilla,  or  by  a  mixture  of  one 
or  more  of  these  vehicles;  the  most  important 
point  to  be  guarded  against  is  the  attempt  to  com- 
bine the  potassium  and  mercuric  iodid  with  alka- 
loids in  solution,  as  the  mixture  of  potassium  and 
mercuric  iodid s  is  one  of  the  most  effective  of  pre- 
cipitants  for  alkaloids. 

The  characteristic  effects  of  mercury  are  to  be 
carefully  watched  for  and  when  the  gums  become 
slightly  tender  the  dose  is  to  be  reduced  somewhat 
in  amount  and  given  but  twice  a  day — after  the 
morning  and  evening  mieals.  It  would  be  well  to 
wash  down  the  dose  with  milk,  the  proteid  of 
which  will  serve  to  protect  the  stomach  against 
the  irritant  action  of  the  mercury. 

Mercurous  iodid  is  not  so  corrosive  as  the  mer- 
curic, or  red  iodid^  and  it  is  often  given  in  pill 
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form  with  some  colloidal  substance,  such  as  ex- 
tract of  gentian. 

The  following  is  an  example  of  this  method  of 
giving  it: 

IJ.    Hydrargyri  iodidi  flav gr.  vi  140 

Extract!  gentianse  gr.  Ix        4| 

M.  Fiant  pilulse  No.  xl. 

Sig.:     One  pill  after  eating. 

This  dose  may  be  gradually  increased  by  giving 
two  pills  after  the  mid-day  meal,  and  then  two 
twice,  and  finally  three  times,  a  day  until  the  symp- 
toms of  mercurialism  mentioned  above  are  seen. 
The  dose  is  then  reduced,  as  in  the  case  of  mer- 
curic iodid,  and  given  after  the  principal  meals. 

The  mild  mercurous  chlorid,  or  calomel,  may 
be  used,  but  it  is  so  insoluble  that  it  is  impossible 
to  regulate  the  amount  that  is  absorbed.  Next  to 
the  administration  of  mercurials  by  the  mouth,  the 
intramuscular  injection  is  to  be  preferred,  but  it 
causes  great  pain  and  may  result  in  abscess  forma- 
tion unless  caution  is  observed.  The  addition  of 
cocain  hydrochlorid  has  been  recommended  by 
some  authorities,  but  we  should  bear  in  mind  the 
danger  of  forming  a  habit  which  is,  if  anything, 
even  more  terrible  than  syphilis. 

The  injections  should  never  be  into  or  under  the 
skin,  but  always  deep,  into  the  fasciae,  and  should 
be  made  by  the  physician,  as  the  patient  can  not  be 
trusted  to  do  it  satisfactorily. 

Insoluble  mercuric  salicylate  is  not  infrequently 
used  for  intramuscular  injections  and,  by  many 
specialists,  is  considered  to  be  the  best  prepara- 
tion for  this  purpose. 

It  is  claimed  that  the  local  irritation  is  much 
less  marked  and  that  abscess  formation  is  much 
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less  frequent.  Mercuric  salicylate  is  given  sus- 
pended in  oil  or  liquid  petrolatum  of  such  a 
strength  that  0.6  c.c.  (10  minims)  represent  0.06 
gm.  (1  grain).  The  injections  are  usually  given 
in  the  buttocks,  care  being  taken  that  the  same  area 
is  not  selected  for  consecutive  injections. 

The  first  dose  is  usually  0.03  gm.  (l^  grain) 
given  once  or  twice  a  week,  and  this  is  increased 
slowly  to  0.10  gm.  (1^/^  grains)  or  until  the  de- 
sired effect  is  obtained. 

The  advantages  that  are  claimed  for  the  injec- 
tion of  the  insoluble  salt  are  its  slow  absorption, 
the  prevention  of  salivation,  the  accurate  regula- 
tion of  the  dose  and  the  more  perfect  control  of  the 
patient. 

The  inunction  method  is  very  commonly  em- 
ployed in  the  establishments  at  Hot  Springs,  Ark., 
where  many  syphilitics  are  treated. 

The  inunction  may  be  done  as  follows:  After 
inducing  diaphoresis,  3  grams  (about  45  grains) 
of  mercurial  ointment  are  rubbed  into  the  skin,  not 
merely  on  it,  daily.  As  this  must  be  applied  to  a 
rather  large  extent  of  surface  it  is  customary  to 
select  six  regions  which  are  utilized  on  successive 
days,  returning  on  the  seventh  day  to  the  first 
region.  These  are  the  adductor  surfaces  of  the 
thighs  (the  most  convenient  when  the  patient  is 
to  rub  the  ointment  into  his  person),  the  armpits 
and  the  regions  just  below,  extending  anteriorly, 
and  the  subscapular  regions  of  each  side. 

The  ointments  of  the  oxids  of  mercury  and  the 
oleate  of  mercury  are  more  irritant  than  the  mer- 
curial ointment  or  the  blue  ointment,  as  the  di- 
luted mercurial  ointment  is  now  called. 
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Too  much  stress  can  not  be  placed  on  the  neces- 
sity of  giving  close  attention  to  the  various  bodily 
functions  during  the  mercurial  treatment,  to  main- 
tain the  appetite  and  digestion  unimpaired,  to  reg- 
ulate the  bowels  and  to  secure  scrupulous  cleanli- 
ness of  the  body.  The  mouth  should  be  the  object 
of  especial  attention ;  carious  teeth  should  be  filled 
and  the  mouth  and  teeth  kept  thoroughly  cleaned. 
The  systemic  action  of  iodin  and  the  iodids  is  very 
similar  and  they  may  be  considered  together. 

The  use  of  iodin  and  the  iodids,  like  that  of 
mercury,  is  well  established  on  clinical  evidence 
and  we  can  only  speculate  as  to  the  way  in  which 
it  produces  its  effects  in  syphilis,  chronic  rheuma- 
tism and  asthma^  but  the  symptoms  induced  by 
their  use  require  consideration. 

Iodin,  and  more  frequently  the  iodids,  give  rise 
to  iodism;  this  occurs  under  very  variable  condi- 
tions. It  may  be  induced  by  very  small  doses  of 
any  iodid,  but  disappear  even  when  the  dose  is 
increased,  or  it  may  appear  only  when  a  certain 
amount  is  exceeded.  Tlie  symptoms  vary  in  in- 
tensity from  a  sliglit  catarrh  of  the  respiratory 
passages  to  grave,  and  even  rarely  fatal  involve- 
ment of  the  larynx.  The  tliroat,  tonsils  and  sali- 
vary glands  are  often  alTec^od,  and  a  brassy  taste 
in  the  mouth  may  bo  the  iirst  symptom  observed 
by  the  patient,  lloadachos  may  occur,  tlie  eyes 
become  inflamed  and  various  skin  eruptions  ap- 
pear. 

The  iodids  are  decomposed  in  the  tissues  to  a  cer- 
tain extent,  and  it  is  probable  tliat  the  symptoms 
of  iodism  may  be  explained  by  the  irritant  action 
of  the  liberated  iodin,  and  it  has  been  sugorosted 
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that  this  liberated  iodin  also  destroys  the  gumma 
occurring  in  syphilis. 

Iodin  and  the  iodids  may  cause  nausea  from  the 
local  irritant  action  in  the  stomach.  They  cause 
an  increase  in  the  iodothyrin  of  the  thyroid  gland, 
and  this  may  explain  their  beneficial  action  in 
simple  enlargement  of  the  thyroid  (goiter)  as  well 
as  the  untoward  symptoms  which  sometimes  follow 
its  use  in  that  affection,  since  the  iodothyrin 
formed  may  suddenly  liberate  an  unusual  amount 
of  the  glandular  secretion. 

The  mode  of  action  of  the  iodids  on  the  elimina- 
tion of  lead  and  mercury  from  the  tissues  is  un- 
known, nor  can  we  explain  their  action  in  aneur- 
ism, for  it  is  not  true  that  they  slow  the  circula- 
tion of  the  blood  by  their  action  on  the  heart  or  by 
dilating  the  vessels. 

The  iodids  are  extremely  diffusible  and  very  soon 
after  being  taken  they  appear  in  the  urine  and 
other  excretions  and  secretions  of  the  body. 

It  has  been  suggested  that  a  deficiency  of  thyroid 
secretion  may  sometimes  predispose  to  aneurism 
and  that  the  action  of  the  iodids  is  dependent  on 
their  effects  on  that  gland,  but  syphilis  is  known 
to  be  an  extremely  common  antecedent  to  aneur- 
ism and  that  probably  is  the  commonest  explana- 
tion of  the  action  of  the  iodids  in  that  condition. 

OFFICIAL   PREPARATIONS. 

loDUM.^ — U.  S.  P. — Iodin  occurs  in  bluish-black 
rhombic  plates  that  have  a  metallic  luster,  a  dis- 
tinctive odor  and  a  sharp  and  acrid  taste.  It  is 
only  slightly  soluble  (1/5000)  in  water,  but  is 
readily  soluble  in  ten  parts  of  alcohol.     It  is  also 
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soluble  in  an  aqueous  solution  of  potassium,  or  of 
sodium,  iodid. 

lodin  was  discovered  about  1812  by  Courtois, 
a  French  manufacturing  chemist,  but  it  was  not 
used  in  medicine  until  after  1820. 

Average  dose:  0.005  gm.  (5  mg.  or  1/10  grain). 

Liquor  Iodi  Compositus. — ^U.  S.  P. — Com- 
pound Solution  of  lodin  contains  5  per  cent,  of 
iodin  and  10  per  cent,  of  potassium  iodid  in  dis- 
tilled water. 

Average  doee:  0.20  c.c.  (3  minims). 

TiNOTURA  Iodi. — ^U.  S.  P. — ^Tincture  of  lodin, 
as  now  official,  represents  an  alcoholic  solution  of  7 
per  cent,  of  iodin  and  5  per  cent,  of  potassium 
iodid.  The  resulting  tincture  is  freely  miscible 
with  water  and  with  alcohol. 

Average  dose:  0.10  c.c.  {ly^  minims). 

AciDUM  Hydriodicum  Dilutum. — TJ.  S.  P. — 
This  is  a  new  addition  to  the  Pharmacopeia  and  is 
intended  primarily  for  the  preparation  of  the 
syrup  of  hydriodic  acid.  It  should  contain  not 
less  than  10  per  cent,  by  weight  of  the  absolute 
acid. 

Average  dose:  0.50  c.c.  (8  minims). 

Syrupus  Acidi  Hydriodici. — U.  S.  P. — This  is 
a  clear,  colorless,  syrupy  liquid  that  contains  about 
1  per  cent,  of  absolute  hydriodic  acid. 

Average  dose:  4  c.c.  (1  fiuidram). 

Syrup  of  hydriodic  acid  is  designed  to  be  freshly 
prepared  and  the  official  requirements  insure  a 
uniformly  elegant  and  efficient  preparation. 

Syrupus  Ferri  Iodidi. — U.  S.  P. — This  syrup, 
in  harmony  with  the  Brussels  conference  agree- 
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ment,  now  contains  about  5  per  cent,  by  weight, 
of  ferrous  iodid. 

Average  dose:  1  c.c.  (15  minims.). 

The  official  salts  of  iodin  are  all  freely  soluble 
in  water  and  are  also  soluble  in  alcohol  and  alco- 
holic liquids.  They  are,  in  the  order  of  their  pop- 
ularity and  use: 

POTASSII  lODIDUM. — TJ.  S.  P. 
SODII  lODIDUM. — ^U.  S.  p. 

Strontii  Iodidum. — ^TJ.  S.  P. 

Average  dose  of  any  of  the  above:  0.50  gm. 
(71/2  grains). 

Ammonii  Iodidum. — U.  S.  P. 

Average  dose:  0.25  gm.  (4  grains). 

While  mercury  is  employed  in  all  stages  of 
syphilis,  but  is  most  useful  in  the  second  stage, 
the  iodids  are  employed  in  the  second  and  third 
stages,  but  find  their  greatest  field  of  usefulness 
in  the  third.  The  iodids  enjoy  a  peculiar  reputa- 
tion in  the  treatment  of  those  symptoms  of  tertiary 
syphilis,  such  as  periostitis,  which  are  manifested 
in  connection  with  the  bones. 

Potassium  iodid  is  sometimes  used  in  enormous 
doses — 50  to  65  grams  (800  to  1,000  grains)  daily 
— in  gumma  of  the  brain  and  in  cerebral  syph- 
ilis, in  which  prompt  action  is  necessary,  the  effect 
at  times  being  truly  remarkable  in  the  promptness 
with  which  the  symptoms  improve. 

Bronchitis,  in  those  who  suffer  with  a  rheumatic 
or  gouty  diathesis,  often  shows  greater  improve- 
ment under  the  influence  of  this  drug  than  with 
any  other  treatment. 

The  iodids  are  rarely  used  alone  in  the  second 
stage  of  syphilis,  but  in  combination  with  mercury, 
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known  as  the  mixed  treatment,  already  referred  to, 
they  appear  to  be  of  value. 

The  saturated  solution  of  potassium  iodid  is, 
perhaps,  the  form  of  administration  most  com- 
monly used. 

The  preparation  of  this  may  be  entrusted  to  the 
pharmacist  or  it  may  be  ordered  as  follows : 

IJ.    Potassii  iodidi  Sj      301 

Aquse  dest.  q.  s.  ad f^i      30| 

M.    Ft.  solut. 

Sig.:  Five  drops  after  each  meal,  the  dose  to  be  in- 
creased by  one  drop  each  day. 

The  increase  in  the  amount  to  be  taken  may  be 
continued  until  the  symptoms  of  iodism  arise  or 
until  sixty  drops  or  more  are  taken  daily. 

The  patient  is  to  be  instructed  as  to  the  symp- 
toms to  be  expected,  such  as  pain  in  the  region  of 
the  parotid  gland,  etc. 

The  appearance  of  mild  symptoms  of  iodism  is 
not  always  the  signal  for  stopping  the  iodids,  as 
they  may  disappear  if  the  dose  is  diminished  and 
at  times  even  when  increased  if  this  previously  has 
been  small.  The  s3-mptoms  of  iodism  nearly  al- 
wa3^s  disappear  promptly  when  the  iodids  are  with- 
drawn. 

The  iodids  are  often  useful  in  the  greatest  va- 
riety of  conditions  occurring  in  syphilitics,  or  those 
with  a  syphilitic  history,  and  their  use  should  also 
be  borne  in  mind  always  when  such  patients  are 
being  treated. 

It  is  of  little  consequence  whether  we  choose 
potassium  iodid  or  one  of  the  other  inorganic 
iodids  or  an  organic  preparation.  Potassium  iodid 
has  long  been  the  most  popular  of  all  of  the  avail- 
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able  preparations  and  will  probably  continue  to  be 
the  most  useful  or,  at  least,  the  most  frequently 
used. 

THYROID    GLAND. 

The  removal  of  the  thyroid  glands  gives  rise  to 
certain  symptoms  like  those  seen  in  myxedema ;  it 
is  evident  that  these  symptoms  are  due  to  a  defi- 
ciency in  some  glandular  secretion,  and  it  was  soon 
found  that  myxedema  could  be  successfully  treated 
by  the  administration  of  thyroid  in  various  ways. 
The  active  substance  resists  digestion  and  it  was 
not  long  before  its  isolation  was  accomplished.  It 
proved  to  be  a  non-proteid  compound  containing 
variable  amounts  of  iodin  according  to  the  process 
of  preparation.  This  iodin  compound,  called  iodo- 
thyrin,  probably  represents  fully  the  therapeutic 
activity  of  the  gland. 

Small  doses  of  the  gland  or  of  iodothyrin  have 
no  effect  on  many  normal  individuals,  but  they 
sometimes  cause  disagreeable  symptoms;  these  are 
more  common  in  persons  suffering  with  myxedema, 
palpitation  of  the  heart  being  among  the  most 
common  of  these  symptoms. 

Iodothyrin  is  said  to  cause  a  fall  of  blood  pres- 
sure when  it  is  injected  into  a  vein,  but  it  is  denied 
that  the  blood  pressure  is  affected  at  all  when 
iodothyrin  or  the  gland  substance  is  taken  in  the 
stomach. 

Thyroid  feeding  causes  a  loss  of  weight  in  myxe- 
dema, and  as  a  rule  when  first  used  for  obesity, 
though  the  beneficial  effects  are  usually  temporary 
in  the  latter  affection.  This  loss  of  weight  is  at- 
tributable in  part  to  a  destruction  of  fat,  and  in 
part  to  destruction  of  protcid.     The  patient  can 
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be  kept  in  nitrogen  equilibrium  while  losing  weight 
by  a  diet  consisting  largely  of  meat  or  other  pro- 
teid.  Thyroid  feeding  also  causes  diuresis  and  a 
part  of  the  loss  in  weight  may  be  attributed  to  the 
water  separated  from  the  tissues. 

GlANDUL.^.     THYROIDEiE     SlCO^. — ^TI.     S.     P. 

Desiccated  thyroid  gland  is  oflBcially  described  as 
^^the  cleaned,  dried  and  powdered  thyroid  glands 
of  the  sheep,  freed  from  fsi"  It  occurs  as  a  yel-. 
lowish  amorphous  powder,  having  a  peculiar  odor ; 
it  contains  the  active  ingredients  of  the  thyroid 
tissue.    It  is  partially  soluble  in  water. 

Average  dose:  0.25  gm.  (4  grains). 

Thyroid  gland  or  iodothyrin  is  indicated  in 
obesity,  after  removal  of  the  thyroid  or  when  the 
latter,  through  disease,  fails  to  function  properly, 
as  in  myxedema  and  in  hypoplastic  follicular  goi- 
ter, but  they  must  be  used  cautiously  in*myxedema, 
particularly  when  the  heart  becomes  rapid  and 
weak. 

While  they  have  been  said  to  act  beneficially  in 
some  cases  of  exophthalmic  goiter,  they  usually 
augment  the  symptoms,  and  must  be  used  only 
with  extreme  caution  if  at  all. 


CHAPTER  VI. 

STOMACHICS. 

In  this  group  are  included  a  number  of  agents, 
many  of  them  used  for  centuries,  with  actions 
scarcely  better  understood  now  than  they  were  in 
the  remote  past.  They  include  those  agents  com- 
monly called  bitters  and  aromatics,  terms  which 
refer  only  to  taste,  or,  to  be  more  accurate  in  the 
case  of  aromatics,  to  taste  and  smell,  but  which 
are  employed  as  therapeutic  terms  for  want  of 
better,  thus  suggesting  how  little  we  know  of  their 
mode  of  action.  Despite  this  want  of  exact  knowl- 
edge of  their  pharmacologic  action,  the  accumu- 
lated clinical  evidence  of  2,000  years  or  more  goes 
to  show  that  they  are  useful  in  slight  catarrhal 
conditions  and  in  minor  functional  disturbances 
of  the  alimentary  canal  in  which  there  are  no  seri- 
ous anatomic  changes. 

It  is  possible  that  their  beneficial  influence  is 
sometimes  due  in  part  to  the  psychic  effect,  as  they 
are  agreeable  to  many  tastes,  and  their  regular  use 
may  encourage  the  patient — two  important  factors 
in 'digestion. 

Most  of  the  experiments  that  have  hitherto  been 
conducted  with  these  agents  have  been  made  on 
animals,  and  the  results  have  been  variable  and 
often  contradictory,  hence  we  must  depend  almost 
entirely  on  clinical  evidence  for  guiding  us  in  their 
uses. 


144  PHARMACOPEIA   AND   PHYSICIAN. 

Owing  to  the  great  variability  of  the  functions 
involved  and  the  natural  discrepancy  in  the  capa- 
bility of  various  observers,  most  inaccurate  conclu- 
sions have  been  reached,  and,  therefore,  no  attempt 
*  can  be  made  to  give  precise  information  as  to  the 
exact  relative  merits  of  one  member  rather  than 
another  in  a  given  condition. 

That  the  taste  of  bitter  substances  excites  the 
flow  of  saliva  is  a  matter  of  common  experience, 
and  the  bitter  taste  in  the  mouth  of  the  dog  has 
been  found  to  cause  a  prompt,  but  not  long-con- 
tinued secretion  of  gastric  juice.  It  is,  therefore, 
advisable  that  bitter  stomachics  be  taken,  in  liquid 
form,  only  a  few  minutes  before  eating.  Bitter 
substances  in  pill  form  pass  into  the  stomach  with 
but  little  action  on  the  latter  organ  and  have  little 
direct  influence  on  the  appetite. 

After  therapeutic  doses  of  the  simple  bitters 
have  reached  the  stomach  they  can  hardly  exert 
any  perceptible  effect  directly  on  the  activity  of 
the  gastric  juice,  and  this  extremely  slight  effect,  if 
adverse,  would  be  very  much  more  than  counter- 
balanced by  the  increased  amount  of  the  secre- 
tion, but  excessive  amounts  of  the  bitters  may 
retard  digestion. 

While  a  large  number  of  official  substances  are 
used  as  simple  bitters  or  stomachics,  it  will  not  be 
necessary  to  enumerate  more  than  a  few  of  the 
more  popular  to  illustrate  the  variety  of  this  class 
of  drugs. 

Gentiana. — U.  S.  P. — The  dried  rhizome  and 
roots  of  Gentiana  lutea,  constitute  by  far  the  best 
known  and  the  most  widely  used  of  all  simple  bit- 
ters.   This  drug  is  not  alone  of  interest  medicin- 
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ally,  but  it  has  also  taken  an  important  part  in  the 
folklore,  traditions  and  legends  of  European  peo- 
ples. It  is  said  to  have  been  introduced  into  med- 
icine by  Gentius,  King  of  Illyria,  who  discovered 
its  medicinal  virtues. 

Fluidextractum  Gentians. — ^U.  S.  P. — This 
is  made  with  diluted  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

ExTRACTUM  Gentians. — U.  S.  P. — This  is  an 
aqueous  extract  of  gentian  evaporated  to  pilular 
consistence. 

Average  dose:  0.25  gm.  (4  grains). 

TiNCTURA  Gentianje  Composita. — U.  S.  P. 
— This  represents  10  per  cent,  of  gentian,  4  per 
cent,  of  bitter  orange  peel  and  1  per  cent,  of  car- 
damom in  60  per  cent,  alcohol. 

Average  dose:  4  c.c.  (1  fluidram).^ 

Calumba. — ^U.  S.  P. — The  dried  root  of  Jateor- 
hiza  pdlmata,  was  introduced  into  Europe  by  the 
Portuguese  in  the  seventeeth  century  and  has  been 
much  employed  as  a  simple  bitter  since  that  time, 
particularly  on  the  continent  of  Europe. 

1.  The  compound  tincture  of  gentian  Is  probably  the  most 
popular  of  all  stomachics  and  Is  widely  used  either  alone  or 
in  combination  with  a  mild  antacid,  such  as  sodium  bicar- 
bonate. A  mixture  that  Is  largely  used,  particularly  in  hos- 
pital practice,  may  be  compounded  somewhat  as  follows : 

R.     Tinct.  gent,  comp 3x       401 

Sodii    bicarbonatis gr.    xc         6 

Aquae  q.  s.  ad SHi     100| 

To  be  given  in  doses  of  2  or  3  teaspoonfuls  before  meals. 

Such  a  prescription,  of  course,  may  be  varied  in  innumer- 
able ways,  the  addition  of  compound  tincture  of  cardamom 
will  not  alone  improve  its  appearance,  but  will  also  make  it 
much  more  acceptable,  in  that  it  makes  the  whole  mixture 
more  aromatic.  The  addition  of  tincture  of  capsicum,  0.2  c.c. 
or  0.3  c.c.  (3  to  5  minims)  to  each  dose,  makes  the  mixture 
sharp  and  pungent  and  may  be  desirable,  particularly  in 
cases  of  alcoholic  gastritis. 
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Fluidextractum  Calumbje. — ^U.  S.  P. — This 
is  made  with  70  per  cent,  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

TiNCTURA  Calumb^. — ^U.  S.  P. — This  repre- 
sents 20  per  cent,  of  the  crude  drug. 

Average  dose :  4  c.c.  (1  flnidram) . 

Quassia. — TJ.  S.  P. — The  wood  of  Picarasma 
excelsa — Jamaica  quassia  or  of  Quassia  amara — 
Surinam  quassia,  appears  to  be  more  popular  in 
England  than  in  this  country.  The  official  prepa- 
rations are: 

Fluidextractum  Quassi^e. — U.  S.  P. — This  is 
made  with  33  per  cent,  alcohol. 

Average  dose:  0.5  c.c.  (8  minims). 

ExTRACTUM  Quassia. — U.  S.  P. — This  is  an 
aqueous  extract  of  quassia,  representing  ten  times 
its  weight  of  the  crude  drug. 

Average  dose:  0.05  gm.  (1  grain). 

TiNCTURA  QuASSi.^. — TJ.  S.  P. — This  represents 
20  per  cent,  of  quassia  in  35  per  cent,  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

Two  other  drugs  which  are  frequently  used  by 
American  ph3'sicians  are  chirata  and  berberis. 

Chirata. — U.  S.  P. — The  dried  plant  of  Swer- 
tia  chirayita  i%  a  comparatively  recent  addition  to 
European  medicine,  though  it  has  long  been  used 
and  held  in  high  esteem  by  the  Hindus.  The  only 
official  preparation  in  our  Pliarmacopeia  is : 

Fluidextractum  Ciiiiut.e. — U.  S.  P. — This  is 
made  with  diluted  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

Berberis. — U.  S.  P. —  (Barberry) — The  rhiz- 
ome and  roots  of  Berberis  aqui folium. 
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Fluidextractum  Berberis. — U.  S.  p. — This  is 
made  with  diluted  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

AROMATICS. 

Aroma  tics  contain  volatile  oils,  on  which  they 
depend  for  their  flavor  and  for  a  slightly  irritant 
action  on  the  mucous  membranes.  Brandl  found 
that  the  irritation  and  the  consequent  hyperemia 
of  the  mucous  membrane  of  the  alimentary  canal, 
due  to  sharp  tasting  substances,  caused  increased 
absorption  of  certain  products  of  digestion.  As 
the  aromatics  usually  have  an  agreeable  taste,  they 
probably  increase  gastric  secretion  by  reflex  stimu- 
lation, but  it  has  not  been  demonstrated  that  they 
increase  the  amount  of  hydrochloric  acid  or  of  the 
digestive  ferments. 

All  volatile  oils  have  an  antiferment  action,  and 
the  aromatics,  therefore,  may  lessen  gastric  fer- 
mentation. 

The  slightly  irritant  effect,  with  the  hyperemia, 
must  be  the  main  factors  in  their  effects  on  diges- 
tion after  that  of  reflex  stimulation. 

In  this  connection  it  is  to  be  remembered  that 
nausea,  pain  in  the  stomach  and  other  symptoms 
of  functional  disturbances  of  the  gastrointestinal 
canal  are  often  promptly  relieved  by  external  ap- 
plication of  heat  or  even  by  a  mustard  footbath, 
which  can  only  act  reflexly. 

It  is  easy  to  understand  why  pure  air  and  inter- 
esting surroundings  play  such  an  important  role 
in  appetite  and  digestion  when  we  consider  how 
completely  those  functions  are  under  the  control 
of  the  reflexes,  mere  change  of  location  being  much 
less  important  than  the  substitution  of  interesting. 
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for  monotonous,  surroundings,  and  in  advising 
change  of  scene  with  outdoor  life  these  details 
can  not  be  too  carefully  considered. 

The  official  feromatic  bitters  include : 

Calamus.— U.  S.  P.— (Sweet  Flag).— The 
dried  rhizome  of  Acorus  calamus  was  known  to  the 
ancients  and  is  still  largely  used  in  Europe,  though 
not  so  popular  in  this  country. 

Fluidextractum  Calami. — U.  S.  P. — This  is 
made  with  75  per  cent,  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

AuRANTii  Amari  Cortex. — U.  S.  P.  (Bitter 
Orange  Peel). — The  dried  rind  of  the  unripe  fruit 
of  Citrus  vulgaris  has  long  been  used  as  an  aro- 
matic bitter,  but  is  chiefly  used  as  an  addition  to 
other  drugs,  as  in  the  compound  tincture  of  gen- 
tian and  the  compound  tincture  of  cinchona. 

Fluidextractum  Aurantii  Amari. — ^U.  S.  P. 
— This  is  made  with  65  per  cent,  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

Tinotura  Ai'RANTii  Amari. — U.  S.  P. — This 
represents  *30  per  cent,  of  tlie  crude  drug  and  con- 
tains l>0  parts  of  alcohol. 

Awrage  dose:   I  c.c.  (1  tluidrani). 

VSTKlNl^KNT    HITTKRS. 

Drugs  that  might  properlv  ho  chissod  as  astrin- 
gent bitters  are  nuiworous,  aiuK  ihorefore,  we  shall 
enumerate  hut  a  few  o(  the  more  iiwjH'irtant. 

ClMiriKii;A.  r.  S.  \\  The  dried  rhizome  and 
mots  of  i^imtiitUijit  nhrnii'Sit^  a  plant  that  is  a  na- 
tive of  North  Ameriea»  ha\e  been  lu^ed  extensively 
in  some  sivtions  oi'  the  I'nited  States. 
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Fluidbxtractum  Cimicifugje. — U.  S.  p. — 
This  is  ma'de  with  strong  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

TiNCTURA  CiMiciFUG^. — U.  S.  P. — This  is 
made  with  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 

Serpentaria. — XJ.  S.  P. — The  rhizome  and  roots 
of  Aristolochia  serpentaria^  popularly  known  as 
Virginia  snakeroot  have  been  used  in  Europe  for 
over  200  years. 

Fluidextractum  Serpentaria. — U.  S.  P. — 
Thifi  is  made  with  80  per  cent,  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

TiNCTURA  Serpentaria. — ^U.  S.  P. — This  rep- 
resents 20  per  cent,  of  the  crude  drug  and  is  made 
with  a  menstruum  containing  65  parts  of  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 

Hydrastis. — U.  S.  P. — The  rhizome  and  root- 
lets of  Hydrastis  canadensis,  a  perennial  plant  that 
is  indigenous  to  Canada  and  the  United  States  east 
of  the  Mississippi  Eiver. 

Fluidextractum  Hydrastis. — U.  S.  P. — This 
is  made  with  a  menstruum  containing  60  parts  of 
alcohol,  with  glycerin  and  water,  and  should  con- 
tain not  less  than  2  per  cent,  of  hydrastin. 

Average  dose:  2  c.c.  (30  minims). 

TiNCTURA  Hydiustis. — U.  S.  P. — This  repre- 
sents 20  per  cent,  of  the  crude  drug  and  is  made 
with  65  per  cent,  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 

Cinchona. — U.  S.  P. — While  undoubtedly  bet- 
ter known  and  more  extensively  used  as  a  bitter 
stomachic  than  any  of  the  preceding,  it  is  unneces- 
sary to  recount  the  origin  or  the  uses  of  this  drug. 
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It  is  official  under  two  titles:  Cinchona  and  Cin- 
chona Eubra.    Of  the  former  we  liave : 

FlUIDEXTRACTUM  CiNCHONiE. — ^TJ.  S.  P. — This 
is  made  with  80  per  cent,  alcohol  and  contains  4 
per  cent,  of  the  ether-soluble  alkaloids  of  cinchona. 

Average  dose:  1  c.c.  (15  minims). 

TiNOTURA  Cinchona. — U.  S.  P. — This  repre- 
sents 20  per  cent,  of  the  crude  drug  and  should 
contain  0.75  per  cent,  of  cinchona  alkaloids. 

Average  dose:  4  c.c.  (1  fluidram). 

The  only  official  preparation  of  red  cinchona  is 
the  old,  and  still  popular,  Huxham^s  tincture  of 
bark. 

TiNCTUKA  ClKCHOK.E  COMPOSITA. — TJ.   S.  P. — 

This  represents  10  per  cent,  of  red  cinchona,  8 
per  cent,  of  bitter  orange  peel  and  2  per  cent,  of 
serpentaria. 

Average  dose:  4  c.c.  (1  fluidram). 

Nux  Vomica. — U.  S.  P. — The  dried  ripe  seed  of 
StnjcJinos  mix  vomica,  although  not  containing 
sufficient  tannin*  to  be  classed  as  an  astringent  bit- 
ter, forms  an  inky  mixture  when  iron  is  added  to 
it.  It  is  frequently  used  as  a  bitter  stomachic.  The 
available  preparations  are: 

FlUIDEXTRACTUM  NuCIS  VoMIC^. — IT.   S.  P. — 

This  contains  1  per  cent,  of  strychnin. 

Average  dose:  0.05  c.c.  (1  minim). 

TiNCTURA  Nucis  VoMiciE. — U.  S.  P. — This 
contains  2  per  cent,  of  extract  of  nux  vomica  and  is 
assayed  to  contain  0.1  per  cent,  of  stryclmin. 

Average  dose:  O.G  c.c.  (10  minims). 

Bitters,  and  more  particularly  the  aromatic  bit- 
ters, are  indicated  in  loss  of  appetite  when  it  is  not 
due  to  grave  gastric  disturbances.    When  catarrh 
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of  the  gastric  mucous  membrane  complicates  the 
condition,  an  astringent  bitter,  such  as  serpenta- 
ria,  cimicifuga  or  cinchona,  should  be  used.  In  the 
absence  of  catarrh,  indigestion  accompanied  b)^  in- 
suflBcient  gastric  secretion,  may  be  treated  with  a 
simple  bitter,  such  as  gentian  or  calumba,  which 
may  be  used  alone,  but  it  is  very  much  more  often 
advisable  to  combine  the  simple  bitters  with  aro- 
matics. 

The  individual  taste  of  the  patient  should  al- 
ways be  considered  in  the  choice  of  the  aromatic. 
Men  often  like  simple  bitters,  such  as  gentian  or 
gentian  and  orange,  a  fact  attested  by  the  extraor- 
dinary popularity  a  few  years  ago  of  a  certain  bit- 
ters, which  consisted  practically  of  compound  tinc- 
ture of  gentian.  Women  usually  prefer  mildly  aro- 
matic and  not  very  bitter  substances,  while  chil- 
dren are  generally  averse  to  them  altogether. 

When  excess  of  acidity  exists  bitter  substances 
will  probably  increase  the  trouble.  Just  as  bitters 
and  aromatics  produce  a  greater  effect  in  cases  of 
functional  disturbances,  so  iron  is  useful  in  ane- 
mia, though  it  has  little  influence  in  health,  and  it 
is  often  found  advisable  to  combine  iron  with  bit- 
ters, in  which  case  the  astringents  are  tcv  be  avoided 
because  of  the  chemic  reaction,  whereby  an  inky 
mixture  is  formed,  disagreeable  alike  to  sight  and 
taste — two  great  objections  in  this  class  of  reme- 
dies. 

Many  bitters  which  are  not  usually  classed  as 
astringents  contain  enough  tannin  or  similarly  act- 
ing substances  to  give  inlcy  mixtures  with  ferric 
salts;  such,  for  instance,  are  gentian  and  nux 
vomica.     Calumba,  therefore,  is  to  be  given  the 
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preference  in  all  cases  in  which  a  bitter  is  to  be 
combined  with  a  soluble  salt  of  iron.  Detannated 
preparations  of  cinchona  and  even  solutions  of  the 
cinchona  alkaloids  have  little  to  recommend  them 
in  preference  to  calumba  as  a  simple  bitter. 

The  following  illustrates  the  combination  of  a 
simple  bitter  with  iron: 

IJ.    Tinct.  calumbflp  5iii     100 

Tinct.  f erri  chloridi m.  Ixxv        6 

AqutB  q.  s.  ad 5vi     200 

M.  Sig. :  A  tablespoonful  may  be  given  half  an  hour 
before  meals  to  men,  while  a  teaspoonful  will  usually 
suflice  for  women.* 

The  possible  combinations  of  aromatic  bitters 
are  infinite,  and,  as  previously  stated,  the  indi- 
vidual taste  is  to  be  considered  rather  than  slavish 
ndhoronoe  to  any  one  formula. 

For  an  astringinit  bitter  the  fluid  extract  or  the 
tinoturo  of  oinohona,  oimicifuga  or  serpentaria 
may  bo  iH^mbinod  somewhat  as  follows: 

H.     Fluidextraot   oinohomv  I 

Tinct.  jrontiamv  in^nip.,  Ail 3xii       o0| 

Af.    Sig.:     i'^no  tortS|H>onful  to  Iv  given  Ivefore  meals. 

For  women  it  will  bo  well  to  increase  the  amount 
of  rtivmaiies,  in  whioh  oase  the  oom[Hmnd  tincture 
of  oardamoiu  n\a\  bo  sub<titutOil  for  the  oom|>ound 
tinoiuro  of  i^Muian  and  iho  mixiuri^  ovon  further 
diluted  with  ai\MuiU\o  oH \ir,  if  tb.ouirht  desirable, 
as  follow^i : 

U,     Klnid   oxtnui.   v-inv-hon;o  5v       :20 

riuol.  oardanuMui  ^vmjv 
KUxiv  {uvnu-ui^i.  {\A  5\      40 

M.  Si^ii  *  Ow  ioaN».s\M\iul  vM'  ?^i>  v.\i\tur\^  \\»:h  w^ior. 
to  Iv  iii\tn\  In^tvMx*  ^tsv*!>.   , 

'.*  WhiU^  su»h''.  nU^nx^'*  »»\  v*,vu  \\v;'  nI;  v.usi  v.*.a\  N*  ji^ver. 
¥^Uh   Mk!ov!4   ^vlo',^*   u^\»:n     !■.    'r.^N^;    xUvn^w   .-tiv   »:*.\vv.   *itt»r 
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A  mixture  of  nux  vomica  and  sodium  bicarbon- 
ate offers  a  number  of  advantages  as  an  eflBcient 
and  comparatively  harmless  stomachic.  It  is  made 
as  follows : 

I^.     Tinct.  nucis  vom in.  Ixxv        5 

Sodii  bicarb gr.  cl       10 

Aquae  dest  q.  s.  ad 5v     150 

Although  technically  this  formula  involves  an 
incompatibility — sodium  bicarbonate  and  the  alka- 
loids of  nux  vomica — practically  it  is  very  satisfac- 
tory indeed.  If  the  mixture  is  filtered  and  allowed 
to  stand  for  24  hours  before  being  dispensed  it  will 
be  found  to  have  developed  a  very  pleasant  ethereal 
odor  that  adds  materially  to  its  effectiveness.  The 
usual  dose  for  adults  is  one  tablespoonful  before 
meals.  For  a  patient  with  chronic  constipation  the 
addition  of  1  or  2  c.c.  (15  to  30  minims)  of  the 
fluidextract  of  cascara  sagrada  will  be  found  to  be 
highly  satisfactory.  One  argument  in  favor  of 
this  combination  is  that  it  contains  little  alcohol — 
virtually  none. 

CARMINATIVES. 

The  origin  of  this  word  is  in  doubt,  some  au- 
thorities maintaining  that  it  comes  from  carmen,  a 
charm,  and  the  term  is  even  now  used  somewhat 
loosely  for  those  agents  which  produce  a  sense  of 
warmth  and  well-being  and  which  act  as  antispas- 
modics, or  which  expel  gases  from  the  gastrointes- 
tinal canal.  When  given  with  cathartics  they 
lessen  the  griping  pain  of  these  drugs,  and,  being 
antiseptic,  they  inhibit  the  formation  of  gas  by 
fermentation. 

According  to  the  accepted  definition  a  greater  or 
less  number  of  substances  can  be  included  in  this 
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particular  class.  The  official  carminatives  afford  a 
very  wide  range  of  choice,  as  they  include  practi- 
cally all  aromatic  bitters,  nearly  all  the  aromatic 
volatile  oils,  besides  such  substances  as  ginger  and 
capsicum,  which  contain  pungent  resinous  constitu- 
ents, alcohol,  ether,  chloroform  and  many  other 
agents  which  produce  a  sense  of  warmth  when  swal- 
lowed. 

Carminatives  are  among  the  most  ancient  of  rem- 
edies and  are  indicated  in  pain  in  the  stomach  or 
bowels  when  due  to  simple  indigestion  or  disten- 
sion by  gas,  but  not  when  there  is  inflammation; 
in  the  latter  case — for  instance,  in  appendicitis  or 
in  peritonitis — carminatives  are  apt  to  augment 
the  trouble. 

Many  of  these  substances  are  well  known  as 
household  remedies  and  it  will  suffice  to  enumerate 
only  the  more  important  ones. 

Zingiber. — U.  S.  P. — Ginger  has  been  used 
from  time  immemorial  in  eastern  Asia ;  it  was  well 
known  to  the  ancient  Greeks,  and  is  even  now, 
perhaps,  the  most  popular  of  all  the  carminatives. 
The  most  widely  used  of  the  official  preparations  is 
the  tincture. 

TiNCTURA  ZiNGiBERis. — U.  S.  P. — This  Tcpre- 
sents  20  per  cent,  of  the  crude  drug  exhausted  with 
alcohol. 

Average  dose:  2  c.c.  (30  minims). 

Fluidextractum  Zingiberis. — U.  S.  P. — This 
is  an  alcoholic  extract. 

Average  dose:  1  c.c.  (15  minims). 

Oleoresina  Zingiberis. — U.  S.  P. — This  is 
now  prepared  by  means  of  acetone. 

Average  dose:  0.03  gm.  (i^  grain). 
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Half  a  teaspoonful  of  the  tincture  may  be  given 
in  a  little  hot  water  or  with  sugar. 

The  oleoresin  is  much  more  active,  and  a  drop 
of  it  may  be  thoroughly  well  mixed  with  powdered 
sugar  and  from  one-eighth  to  one-fourth  of  the 
quantity  given  to  a  child,  but  not  to  an  infant.  It 
may  also  be  added  in  half-drop  doses  or  less  to 
bulky  cathartic  pills  or  mixtures,  but  in  either  case 
it  should  be  well  diluted. 

While  ginger  is  very  commonly  used  alone  as 

just  mentioned,  it  may  be  prescribed  somewhat  as 

follows : 

I^.    Tinct.   zingiberis 3iv      16 

Chlorof ormi    Si        4 

Elixir  aromat.  q.  s.  ad ^iii     100 

M.    Sig. :     One  teaspoonful  thirty  minutes  after  eating. 

Capsicum. — U.  S.  P. — Capsicum  has  been  in 
use  as  a  condiment,  in  eastern  countries,  from  a 
very  early  period.  It  is  intensely  pungent  and  is 
particularly  useful  in  cases  of  alcoholic  gastritis. 

Average  dose:  0.05  gm.  (1  grain). 

TiNCTURA  Capsici. — U.  S.  P. — Tiucture  of 
Capsicum  represents  10  *per  cent,  of  the  drug  in  90 
per  cent,  alcohol. 

Average  dose:  0.5  c.c.  (8  minims). 

Fluidextractum  Capsici. — U.  S.  P. — Fluidex- 
tract  of  capsicum  is  directed  to  be  made  with 
strong  alcohol. 

Average  dose:  0.05  c.c.  (1  minim). 

Oleoresina  Capsici. — TJ.  S.  P. — Is  directed  to 
be  made  by  using  acetone  as  the  solvent. 
Average  dose:  0.030  gm.  (30  mg.  ^  grain). 
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THE   OFFICIAL   MINTS. 

Of  the  large  number  of  aromatic  drugs  of  the 
mint  family,  two  have  attained  more  than  ordinary 
popularity  as  carminatives.  The  revisers  of  the 
Pharmacopeia  have,  indeed,  been  impartial  in  their 
description  of  these  two  substances  and  have 
treated  them  absolutely  alike,  so  that  from  their 
status  as  official  drugs  it  would  be  difficult  to  say 
whether  peppermint  or  spearmint  should  be  ac- 
corded the  preference.  It  will  be  safe  to  assert, 
however,  that  peppermint  is  the  more  widely  used. 
It  is  official  as : 

Mentha  Piperita. — ^U.  S.  P.  (Peppermint). — 
The  dry  leaves  and  flowering  tops. 

Average  dose:  4  gm.  (1  dram).  This  is  some- 
times used  in  infusion. 

Oleum  Mentha  Piperitje. — U.  S.  P. — This  is 
a  volatile  oil  distilled  from  the  fresh  and  partjy 
dried  leaves  and  flowering  tops  of  peppermint. 

Spiritus  MsNTHiE  PiPERiTiE. — U.  S.  P. — This 
is  an  alcoholic  solution  of  10  parts  of  oil  of  pepper- 
mint filtered  through  1  part  of  bruised  pepper- 
mint, which  imparts  to  it  a  distinct  greenish  color. 

Average  dose:  2  c.c.  (30  minims). 

Aqua  MENTiiiE  Piperit^e. — U.  S.  P. — This  is  a 
saturated  aqueous  solution  of  oil  of  peppermint. 

Average  dose:  15  c.c.  (-i  fluidrams). 

As  above  noted,  spearmint,  Mentha  viridis,  is 
official  under  corresponding  headings  and  the  doses 
are,  of  course,  the  same. 

The  uses  of  these  official  mints  are  too  numerous 
and  too  well  known  to  require  description  in  detail. 
They  appear  to  be  particularly  useful  in  gastric 
fermentation,  for  which  purpose  they  are  usually 
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given  in  connection  with  a  mild  alkali,  like  sodium 
bicarbonate,  preferably  in  the  well-known  mixture 
of  soda  mint  of  the  National  Formulary  or  the 
widely  used  soda-mint  tablets.^ 

Accumulations  of  gas  in  the  stomach  which 
prove  most  distressing  can  often  be  promptly  re- 
lieved by  administration  of  20  grains  of  sodium 
bicarbonate  or  potassium  bicarbonate  dissolved, 
preferably  in  hot  water,  to  which  from  10  to  20 
drops  of  spirit  of  peppermint  or  spearmint  may  be 
added. 

ASAFETIDA. 

AsAFa:TiDA. — U.  S.  P. — A  gum  resin  obtained 
from  the  root  of  one  or  more  species  of  Ferula, 
was  held  in  high  esteem  by  the  ancient  Greek 
physicians  and  has  been  in  general  use  since  that 
time. 

Average  dose:  0.25  gm.  (4  grains). 

Pilule  Asafcetid.^. — U.  S.  P. — Each  pill  con- 
tains 0.2  gm.  (3  grains)  of  asafetida  and  0.06  gm. 
(1  grain)  of  soap. 

Average  dose :  2  pills. 

TiNCTURA  AsAFOiTiD^. — U.  S.  P. — This  repre- 
sents 20  per  cent,  of  asafetida  in  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

3.  The  Mistura  Sodse  et  Menthse  of  the  National  Formu- 
lary consists  of : 

Sodium  bicarbonate grs.  Ixxv         5 

Aromatic  spirit  of  ammonia m.  xv         1 

Spearmint  water  to  make Siil     100 

Mix  and  filter. 

The  average  dose  of  this  preparation  is  from  2  to  3  tea- 
spoonfuls. 

Soda  mint  tablets  as  furnished  by  manufacturers  usually 
consist  of  0.3  gm.  (5  grains)  of  sodium  bicarbonate  with 
0.002  (1/30  minim)  of  oil  of  peppermint. 
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Emulsum  Asafcetid^. — IT.  S.  P. — This  repre- 
sents 4  per  cent,  of  asafetida  in  water. 

Average  dose:  15  c.c.  (4  fluidrams). 

As  an  addition  to  other  carminatives,  asafetida 
in  substance  was  at  one  time  very  popular.  At 
present  it  is  not  often  administered  in  any  form 
other  than  suppositories.  These  are  largely  used 
after  surgical  operations  to  overcome  the  atony 
and  partial  paralysis  that  frequently  accompanies 
surgical  interference  in  the  abdomen. 

The  emulsion  is  used  extensively,  as  a  clyster,  to 
relieve  accumulations  of  gas  in  the  intestines,  after 
abdominal  operations.  It  was  at  one  time  a  very 
popular  remedy  for  colic  in  infants,  but  the  nause- 
ous taste  makes  it  very  disagreeable  and  the  greater 
number  of  infantile  complaints,  in  which  it  might 
be  indicated,  are  much  more  effectively  treated 
with  a  laxative  such  as  castor  oil  or  magnesia,  and 
l)y  the  application  of  warmth  to  the  abdomen. 

The  National  Formulary  contains  a  number  of 
carminative  mixtures.  Among  the  better  known 
are:  Mistura  Carminativa,  or  Dalby's  Carminative, 
containing  about  three  drops  of  tincture  of  opium 
in  the  ordinary  teaspoonful ;  Mistura  Chloroformi 
et  Cannabis  Indict  Composita.  which,  in  addition 
to  Cannabis  Indica,  contains  one  and  one-eighth 
grains  of  morpliin  sulpliate  to  the  fluid  ounce, 
chloroform,  ether  and  other  ingredients.  It  is  diffi- 
cult to  see  wherein  these  are  superior  to  the  worst 
type  of  nostrums,  and  it  is  unfortunate  that  they 
should  be  included  in  a  work  that  has  official  recog- 
nition. 

The  habitual  use  of  these  and  such  preparations 
as  Mrs.  Winslow's  Soothing  Syrup,  Chamberlain^s 
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Colic,  Cholera  and  Diarrhea  Eemedy,  Kopp's 
Baby's  Friend*  and  others  which  have  been  exposed 
in  The  Journal^  can  not  be  too  strongly  con- 
demned. If  an  opiate  is  thought  to  be  necessary, 
it  is  much  better  to  advise  the  nurse  or  mother  to 
give  five  drops  or  more  of  paregoric,  with  warnings 
about  the  disadvantages  and  the  dangers  of  its  in- 
discriminate use. 

CHLOROFORM  AND  ETHER. 

CiiLOROFORMUM. — U.  S.  P. — As  a  carminative, 
chloroform  probably  deserves  a  much  more  ex- 
tended use  than  it  now  has. 

Average  dose:  0.3  c.c.  (5  minims).  This  may 
be  given  either  on  sugar,  in  shaved  ice,  or  in  ice- 
cold  water. 

Spiritus  Chloroformi. — U.  S.  P. — This  con- 
tains 6  per  cent,  of  chloroform  in  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

Emulsum  Chloroformi. — IT.  S.  P. — This  con- 
tains 4  per  cent,  of  chloroform  with  a  small  propor- 
tion of  expressed  oil  of  almonds,  emulsified  with 
tragacanth. 

Average  dose:  8  c.c.  (2  fluidrams). 

Aqua  Chloroformi. — U.  S.  P. — This  is  a  sat- 
urated solution  containing  about  one-fifth  of  a 
minim  to  the  teaspoonful. 

Average  dose:  16  c.c.  (4  fluidrams). 

yETHER.— U.  S.  P.— Ether,  "sulphuric  ether"  of 
the  early  pharmacopeias,  has  long  l)een  in  use  as  a 
carminative. 

Average  dose:  1  c.c.  (15  minims). 

4.  See  The  Journal  A.  M.  A.,  vol,  xliv,  p.  666. 
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Spiritus  ^theris. — XJ.  S.  P. — This  contains 
about  33  per  cent,  of  ether. 

Average  dose:  4  c.c.  (1  fluidram). 

Spiritus  ^tiieris  Compositus. — U.  S.  P. — 
The  well-known  and  widely-used  Hoffman's  ano- 
dyne contains,  in  addition  to  ether,  about  2.5  per 
cent,  of  ethereal  oil. 

Average  dose:  4  c.c.  (1  fluidram). 

Compound  spirit  of  ether,  in  addition  to  its 
other  uses,  has  long  enjoyed  a  special  reputation  in 
hysteria  due  to  gastric  disturbances.  It  is  disagree- 
able to  the  taste,  however,  and  probably  possesses 
no  advantage  over  hot  whisky  and  water,  or  spirit 
of  nitrous  ether. 

The  spirit  of  chloroform,  diluted  with  aromatic 
elixir,  or  the  emulsion  of  chloroform  given  alone, 
promptly  affords  a  sense  of  warmth  in  the  stom- 
ach and  will  usually  give  relief  in  cases  of  colic 
and  pain. 

Chloroform  may  be  prescribed  as  follows  as  a 
carminative : 

I^.     Tinct.  capsici  3iii  12 

Spiritus    oamphonv    3iii  12 

Chloroformi    3i  4 

Alcohol  diluti  q.  s.  ad giii  100 

M.     Sig. :     Half  a  toaspoonful  as  a  dose. 

Alwholio  liquids  in  general  are  often  useful,  but 
their  use  and  Ihoir  niuuorous  disadvantages  can 
not  bo  advantageously  iliseussed  in  this  connection. 

CLOVES  AND  OTHKK  AROMATIC  Sl'RSTAXCES. 

CARYoniYLi.rs.  -  r.  S.  \\  —  (Cloves.) — The 
dried  flower  bu^ls  of  t^injcnia  arofmiticn.  This  rem- 
edy appears  io  have  btvn  kt\o\vi\  to  the  early  Egyp- 
tians, but  was  i\o{  kni>wn  to  the  later  Cnvks.    In 
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Europe  this  drug,  probably  introduced  by  the 
Arabians,  has  been  known  for  centuries. 

Average  dose:  0.25  gm.  (4  grains). 

Oleum  Caryophylli. — ^TJ.  S.  P. — This  is  a  vol- 
atile oil  distilled  from  cloves. 

Average  dose:  0.05  c.c.  (1  minim). 

The  oil  of  cloves  is  much  more  frequently  used 
for  its  anesthetic  and  caustic  effect  on  exposed 
nerves  in  carious  teeth  than  as  a  carminative,  but 
it  may  be  used  for  the  latter  purpose,  in  which  case 
it  is  better  to  add  it  to  spirit  of  peppermint  or 
some  other  alcoholic  carminative  preparations  be- 
fore diluting  with  water. 

Oil  of  cinnamon  resembles  oil  of  cloves  in  its 
carminative  effect,  and  the  official  tincture  of  cin- 
namon is  also  useful  for  the  same  purpose,  but  is 
more  commonly  employed  as  an  adjuvant  or  flavor 
for  other  more  active  carminative  agents,  and  in 
diarrhea. 

Mustard,  pepper  and  nutmeg  are  not  used  med- 
icinally as  carminatives,  but  are  much  employed  as 
condiments  to  serve  practically  the  same  purpose. 


CHAPTEE  VII. 

DIGESTANTS  AND  DIETETICS. 

The  digestive  ferments  are  of  only  minor  im- 
portance in  therapeutics,  and  most  often  they  are 
entirely  useless.  We  know  but  little  of  the  condi- 
tions demanding  their  use,  and  in  the  great  ma- 
jority of  cases  of  indigestion  there  is  no  lack  of 
these  enzymes  in  the  alimentary  canal. 

The  general  subject  of  dietetics  presents  a  very 
great  number  of  difficulties  even  to  the  most  skil- 
ful specialist.  Frederich  Miiller  closed  a  series  of 
lectures  on  "the  pathology  of  digestion'^  with  the 
remark  that  there  were  few  subjects  in  medicine 
on  which  he  would  bo  so  loath  to  write  a  book  as 
on  that  of  dietetics. 

In  view  of  this  attitude  the  title  of  this  chapter 
is  almost  a  misnomer,  for  it  is  our  })ur})ose  to  call 
attention  to  some  of  the  abuses  which  obtain  in 
connection  with  these  substances  rather  than  at- 
tempt to  give  extended  infonnatiou  for  the  use 
of  the  digestive  f(H-ments  and  the  predigested  foods. 
The  general  subject  of  nutritiou,  on  the  other 
hand,  is  so  extensive  that  it  can  be  touched  on  only 
very  briefly. 

It  has  been  shown  re})eatedly  that  where  several 
of  the  digestive  ferments  are  contained  in  a  mix- 
ture one  or  the  other  of  them  is  rapidly  destroved. 

The  actions  which  mainly  concern  us  may  be 
stated  briefly  as  follows:  Dilute  hydrochloric  acid 
and  gastric  juice  destroy  trypsin  (pancreatin)  and 
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diastase  or  ptyalin  in  a  few  hours,  the  rate  depend- 
ing on  the  degree  of  acidity. 

Hydrochloric  acid  and  pepsin  act  much  more 
energetically  in  destroying  these  ferments. 

Alkalies  alone  destroy  pepsin,  and  alkalies  pins 
trypsin  destroy  pepsin  very  much  more  rapidly. 
As  Sollmann  has  put  it,  it  is  as  absurd  to  expect 
the  simultaneous  action  of  pepsin  and  trypsin  or 
pancreatin  as  to  expect  the  simultaneous  action  of 
an  acid  and  an  alkali  from  a  mixture  of  the  two. 

Alcohol  and  numerous  other  antiseptics  slowly 
destroy  pepsin  so  that  ready-made  preparations  are 
of  necessity  variable  and  very  commonly  inert. 

The  better  class  of  manufacturers  claim  that 
they  make  preparations  containing  pepsin  with 
pancreatin  only  in  response  to  a  demand.  This  is 
not  wholly  true,  however,  for  every  text-book 
worthy  of  note  which  deals  with  the  subject  at  all 
states  distinctly  that  pepsin  and  pancreatin  are 
incompatible,  that  pepsin  acts  only  in  an  acid 
medium  in  which  it  destroys  pancreatin,  and  that 
pancreatin  destroys  pepsin  in  a  neutral  or  alkaline 
mixture.  No  writer  worthy  of  attention  at  present 
pretends  that  pepsin  and  pancreatin  are  useful  in 
combination,  and  it  is  not  reasonable  to  suppose 
that  a  disreputable  firm,  making  false  claims, 
would  create  so  great  a  demand  for  a  rival's  goods 
that  the  rival  would  be  compelled  to  put  out  a  mix- 
ture known  to  be  worthless. 

It  is  difficult  to  understand  how  any  reasonably 
careful  physician  can  read  the  evidence  on  this 
subject  given  in  The  Journal  of  the  American 
Medical  Association  (Feb.  2,  9  and  16,  1907), 
including  the  article  by  Sollmann,  and  continue  to 


164  PHARMACOPEIA    AND   PHYSICIAN. 

prescribe  these  substances  in  combination,  or  even 
singly,  except  in  rare  cases. 

The  ptyalin  of  the  saliva  acts  on  starchy  foods, 
converting  them  into  dextrin  and  maltose  and 
finally  into  glucose.  When  the  food  is  thorouglily 
masticated,  and  thus  insalivated,  the  action  of  the 
ptyalin  may  continue  in  the  interior  of  the  food 
masses  in  the  stomach,  since  the  gastric  juice  acts 
mainly  on  the  external  surfaces  and,  therefore, 
■  does  not  come  at  once  into  contact  with  all  of  the 
contained  ptyalin. 

Starchy  foods,  such  as  gruel,  may  be  partially 
digested  by  the  addition  of  diastase  (from  grain) 
before  being  taken,  but  it  is  wholly  useless  to  take 
diastase  in  solution,  since,  as  already  stated,  it 
would  be  inhibited  by  the  hydrochloric  acid  and 
destroyed  by  the  pepsin  before  it  could  exert  any 
important  action  on  the  food,  because  it  is  not 
tlien  protwtod  by  being  enclosed  in  masses  of  food. 

It  is  evidently  irrational  to  give  pepsin  unless 
there  is  some  reason  to  suppose  that  there  is  a  de- 
ficiency of  tliat  enzyme  in  the  gastric  juice,  and 
then  it  sliould  be  given  in  powder  or  only  in  fresh- 
ly made  solutions,  unless  the  glycerin  extract  is 
used. 

The  prartieo  of  giving  pepsin,  or  even  a  mixture 
of  the  digestive  enzymes  in  every  ease  of  indiges- 
tion, regardless  of  whether  proteids,  carbohydrates 
or  fats  are  the  disturbing  factors,  is  as  irrational 
as  would  be  the  [>raetieo  of  trying  to  cure  every 
disease  of  which  fever  is  a  symptom  by  the  use  of 
one  of  the  coal  tar  anti{\vreties. 

The  only  conceivable   method  of  giving  pan- 
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creatin  with  benefit  consists  in  protecting  it  from 
solution  in  the  stomach,  by  coating  with  keratin 
or  salol,  or  by  administering  it  toward  the  close  of 
gastric  digestion,  in  alkaline  solution,  when  it 
would  probably  pass  fairly  rapidly  into  the  intes- 
tine, but  it  could  exert  only  a  minor  influence 
under  the  latter  circumstances. 

Hydrochloric  acid  is  much  more  frequently 
wanting  than  is  pepsin  or  trypsin  and  it  is  some- 
times useful  to  administer  the  dilute  acid. 

Hydrochloric  acid  is  not  a  proprietary  article, 
however,  and  there  are  no  financial  interests  to  be 
served  by  recommending  its  use.  It  has  been  sug- 
gested that  much  larger  doses  than  those  common- 
ly given  may  be  required,  but  Osier  does  not  advise 
very  large  amounts. 

It  is  quite  needless  to  mention*  the  various  pro- 
prietary preparations  by  name  which  have  been 
exploited  with  so  little  credit  to  the  medical  pro- 
fession and  with  such  large  financial  returns  to 
their  manufacturers,  for  every  intelligent  physi- 
cian can  supply  a  liberal  number  of  these  names 
for  himself,  and  it  can  not  be  too  plainly  stated 
that  all  alcoholic  preparations  of  digestive  enzymes,, 
whatever  the  alcohol  content  may  be,  are  variable 
or  inert,  and  that  all  mixtures  of  the  various  diges- 
tive enzymes  are  as  absurd  as  mixtures  of  acids  and 
alkalies,  where  the  action  of  the  resulting  salt  is 
not  desired,  or  as  it  would  be  to  attempt  to  apply 
heat  and  cold  simultaneously  by  putting  hot  water 
and  ice  in  an  ice  cap. 

It  is  very  mucli  more  rational  to  assist  the  di- 
gestion by  dainty  appetizing  dishes  and  pleasing 
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surroundings  than  to  administer  digestive  fer- 
ments.^ 

While  rennin,  occurring  in  the  gastric  juice, 
curdles  milk,  its  precise  use  in  digestion  is  not 
known;  in  a  practical  way  it  is  used  to  prepare 
curds  and  whey  and  is  of  considerable  importance 
in  the  diet  kitchen. 

Trypsin  has  been  suggested  as  a  cure  for  cancer 
and  has  been  noisily  praised  as  such  in  the  public 
press;  it  is  as  yet  quite  impossible  to  say  whether 
it  possesses  really  curative  value  or  not.  It  may 
be  recalled,  however,  that  it  was  just  as  noisily 
proclaimed,  some  years  ago,  for  the  removal  of  the 
diphtheritic  membrane. 

The  vegetable  pepsin,  so  called,  papayotin,  which 
is  said  to  act  in  acid,  alkaline  or  neutral  media, 
has  not  proved  to  be  of  any  distinct  value,  and  this 
is  only  what  was  to  be  expected  in  view  of  the  fact 
that  the  fault  prol)a})ly  seldom  lies  in  the  want  of 
secretion  of  the  digestive  enzymes. 

Hydrolysis  or  digestion  of  proteids  may  also  be 
accomplished  by  means  of  mineral  acids  or  super- 
heated steam,  and  it  is  reported  that  the  resulting 
artificial  peptones  and  albumoses  have  been  of- 
fered as  foods.  Whatever  may  be  said  of  the  value 
of  the  predigested  foods  as  a  class,  it  must  be  ad- 
mitted that  the  best  of  them  are  of  little  actual 
value,  and  there  is  considerable  evidence  to  indi- 
cate that  when  prepared,  by  means  of  mineral  acids 

1.  That  sufficient  attention  Is  not  paid  to  this  may  be 
shown  by  the  experience  of  one  of  the  authors  in  one  of  the 
larger  hospitals  of  New  York.  While  convalescent  from 
typliold  fever  he  was  given  ice  cream  and  other  food  with  a 
dirty  piece  of  rubber  adhesive  plaster  attached  to  every  spoon 
and  article  of  tableware  (except  such  as  he  had  brought 
from  home),  and  some  surprise  was  expressed  that  he  ate 
almost  nothing  while  in  the  hospital. 
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or  steam,  the  resulting  peptones  do  not  act  as  food. 
Predigested  foods  should  at  least  be  obtained  by 
the  action  of  the  digestive  enzymes. 

OFFICIAL   PREPARATIONS. 

Pepsinum. — U.  S.  p. — Pepsinum  is  described 
as  a  proteolytic  ferment  or  enzyme,  derived  from 
the  glandular  layer  of  the  fresh  stomach  of  the 
hog.  When  assayed  according  to  the  process  de- 
scribed in  the  Pharmacopeia,  pepsin  should  be 
capable  of  digesting  no  less  than  3,000  times  its 
own  weight  of  freshly  coagulated  and  disintegrated 
egg  albumin. 

Pepsin  is  soluble  in  about  50  parts  of  water,  but 
is  insoluble  in  alcohol.  It  is  incompatible  with 
alkalies,  alcohol,  many  of  the  salts  of  the  heavy 
metals  and  strong  mineral  acids;  even  the  pres- 
ence of  more  than  0.5  per  cent,  of  hydrochloric 
acid  rapidly  destroys  its  proteolytic  activity. 

Average  dose:   0.25  gms.  (4  grains). 

Pancreatinum. — U.  S.  P. — Pancreatin  is  a 
mixture  of  enzymes  naturally  existing  in  the  pan- 
creas of  warm-blooded  animals.  The  commercial 
article  is  usually  obtained  from  the  pancreas  of 
the  hog  or  the  ox.  It  is  officially  described  as  con- 
sisting principally  of  amylopsin,  myopsin,  trypsin 
and  steapsin,  and  when  assayed  by  the  process 
given  in  the  Pharmacopeia  should  be  capable  of 
converting  no  less  than  25  times  its  own  weight  of 
starch  into  substances  soluble  in  water. 

Pancreatin  is  slowly,  but  not  completely,  soluble 
in  water;  it  is  insoluble  in  alcohol  and  is  incom- 
patible with  pepsin  and  mineral  acids. 

Average  dose:  0.50  gm.  (8  grains). 
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ExTRACTUM  Malti.  —  U.  S.  P.  —  Extract  of 
malt,  as  now  official,  has  the  consistency  of  thick 
honey  and  possesses  amylolytic  properties. 

It  is  frequently  used  as  a  vehicle  for  other  sub- 
stances. 

Average  dose:    16  c.c.  (4  fiuidrams). 

NATIONAL    FORMULARY    PREPARATIONS. 

The  abuse  and  the  general  uselessness  of  many 
of  the  combinations  of  digestive  ferments  is  well 
illustrated  by  the  preparations  that  are  included 
in  the  recent,  third,  edition  of  the  National  For- 
mulary. No  less  than  18  preparations,  many  of 
them  involving  well  known  chemical  incompatibil- 
ities, arc  included.    AVe  may  enumerate : 

Elixir  Pepsini.  Bismuthi  et  Strychnin.?:. — 
N.F. 

Elixir  Pepsini  et  Bismuthi. — N.  F. 

El!X!r  Pepsini  et  Ferri. — X.  F. 

Elixir  Cinchonmc,  Ferki  et  Pepsini. — X.  F. 

Klixir  Oincuon.e,  Pepsini  et  Strychnin.^. 
—X.  F. 

OLYrKiuTrM  Pepsini. — X.  F. 

LiQi'ou  Pepsini. — ^.  F. 

LiQi'ou  Pei^ini  Auom  vTurs. — X.  F. 

LiQi'OR  Panckkatuis, — N.  F. 

Pri.vis  Pepsini  ToMiH^sirrs. — X.  F. 

PkPSINIM   SAOOUAK-Vn'M. —  N.   F. 

Amvuig  the  tm^rx*  widolv  usovl  pivpa rations  we 
liave : 

KtiMu  Pua:snvr\i.  N.  K.  i.\MU[Hnmd  di- 
l^*stiYo  olivir  ivpivsouis  {i  niixtuiv  vU*  ivosiu,  pan- 
or\\uin  auvl  diai^iaso  \\iih  hultwh'orU'  ami  laotio 
aoids.  dissol\i\l   in   a   mixnnv  ot   irluvriu.  ovnn- 
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pound  tincture  of  cardamom  and  aromatic  elixir, 
colored  red  with  tincture  of  cudbear. 

While  this  preparation  is  generally  recognized 
as  being  inert,  so  far  as  digestive  properties  are 
concerned,  it  is  nevertheless  widely  used,  chiefly  as 
a  vehicle.  It  is  perhaps  needless  to  add  that  be- 
cause of  the  absurdities  involved  its  future  use 
should  be  discouraged,  and  it  is  to  be  hoped  that 
future  revisions  of  the  National  Formulary  will 
present  in  its  stead  a  less  objectionable  red  elixir. 

Average  dose:   8  c.c.  (2  fluidrams). 

Essentia  Pepsini. — N.  F. — Essence  of  pepsin 
represents  a  mixture  of  pepsin,  rennin  and  a  small 
amount  of  lactic  acid  in  an  aromatic  vehicle  con- 
taining glycerin  and  wine.  In  common  with  the 
numerous  proprietary  preparations  of  a  similar 
nature  now  on  the  market,  it  is  essentially  a  rennin 
preparation  and  has  its  chief  uses  in  the  making 
of  junket,  curds  and  whey,  as  described  below.  It 
is  also  popular  as  a  vehicle  for  iodids  and  bromids, 
though  these,  in  turn,  tend  to  destroy  the  con- 
tained pepsin. 

Average  dose:   8  c.c.  (2  fluidrams). 

PuLVis  Paxcueaticus  Compositus. — N.  F. — 
Peptonizing  powder  consists  of  a  mixture  of  two 
parts  of  pancreatin  and  eight  parts  of  sodium  bi- 
carbonate. It  is  used  in  the  preparation  of  pep- 
tonized milk  and  in  the  making  of : 

PuLvis  PRO  Lacte  Humanisato. — N.  F. — Milk 
powder,  or  humanized  milk  powder,  represents  a 
mixture  of  35  parts  of  compound  pancreatic  pow- 
der N.  F.  and  965  parts  of  sugar  of  milk.  This 
preparation  is  designed  for  use  in  preparing  hu- 
manized milk. 
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Humanized  milk.  The  directions  for  this  prep- 
aration, as  given  in  the  National  Formulary,  are 
as  follows : 

Triturate  6.5  gms.  (100  grains,  or  about  a  heap- 
ing teaspoonful)  of  the  humanizing  powder  with 
60  c.c.  (2  fluidounces  or  about  4  tablespoonfuls) 
of  water  and  transfer  the  mixture  to  a  clean  bottle 
containing  60  c.c.  (2  fluidounces  or  about  4  table- 
spoonfuls)  of  fresh  cows'  milk  and  15  c.c.  (i^ 
fluidounce  or  about  1  tablespoonful)  of  fresh  sweet 
cream.  Mix  thoroughly  and  immerse  the  bottle  in 
water  heated  to  '38°  C.  (100°  F.)  for  15  minutes, 
then  pour  the  mixture  into  a  suitable  vessel  and 
heat  it  quickly  to  boiling  and  then  immediately 
allow  it  to  cool  to  the  body  temperature. 

Humanized  milk  should  be  prepared  imme- 
diately before  use  and  the  above  directions  should 
be  closely  followed.  If  digestion  is  too  prolonged 
the  resulting  milk  will  be  bitter  and  unpalatable. 
For  this  reason  it  is  necessary  to  heat  the  milk  to 
boiling  at  the  end  of  the  required  time  for  digest- 
ing the  same. 

The  milk,  and  also  the  cream,  should  be  fresh 
and  sweet  and  quite  free  from  preservatives  of  all 
kinds. 

LiQUOii  Sertparus. — N.  F. — Liquid  rennet  is 
directed  to  be  prepared  from  fresh  calves'  rennet 
and  represents  approximately  a])out  10  per  cent  of 
the  rennet. 

This  preparation  may  be  used  in  the  making  of 
junket,  curds  and  whey.  Where  it  is  to  be  used 
merely  for  curdling  the  milk  without  separating 
the  whey  as  a  distinct  layer  it  should  be  added  to 
the  milk  previously  warmed  to  a  temperature  of 
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about  35°  C.  (95°  F.)  but  not  exceeding  40°  C. 
(104  F.).  One  part  of  liquid  rennet  should  coag- 
ulate between  200  and  300  parts  of  cows'  milk  so 
that  the  average  direction  would  be  to  use  half  a 
teaspoonful  to  500  c.c.  (1  pint)  of  milk. 

Junket  and  whey  may  also  be  prepared  by  using, 
in  place  of  the  liquid  rennet,  the  essence  of  pepsin 
N.  F.  This  preparation  contains  rennin,  and  the 
manufacturers  of  corresponding  proprietary  prep- 
arations advocate  the  use  of  their  particular  prod- 
ucts because  the  contained  pepsin  tends  to  sup- 
ply the  proteid  matter  contained  in  milk,  in  a 
partially  digested  form.  While  this  is  of  doubt- 
ful advantage,  at  best,  the  claim  is  mis- 
loading  unless  the  preparation  is  comparatively 
fresh;  the  contained  rennin  has  been  found  to 
retain  its  activity  for  a  considerable  length  of 
time  and  the  preparation  may  be  used  in  place  of 
the  liquid  rennet,  in  quantities  from  four  to  five 
times  greater. 

Peptonized  milk  may  be  prepared  by  adding  1.5 
gms.  (25  grains)  of  compound  pancreatic  powder 
N".  F.  to  125  c.c.  (4  fluidounces)  of  tepid  water 
contained  in  a  suitable  flask  or  bottle,  and  after- 
ward add  500  c.c.  (1  pint)  of  fresh  cows'  milk, 
previously  heated  to  38°  (100°  F.).  Maintain  the 
heat  at  this  temperature  for  thirty  minutes,  then 
transfer  the  container  to  a  cool  place. 

Peptonized  milk,  prepared  in  this  way,  should 
not  be  used  when  it  has  been  kept  over  twenty-four 
hours,  or  when  it  has  developed  a  very  bitter  taste. 

The  above  general  process  for  peptonized  milk 
may  be  varied  in  a  number  of  ways,  and  the  degree 
of  digestion  may  be  regulated  at  will  by  lengthen- 
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ing  or  shortening  the  time  during  which  the  mix- 
ture is  kept  warm.  It  should  be  remembered,  too, 
that  digestion  takes  place  even  at  low  temperatures 
and  a  cold  process  for  peptonizing  milk  is  some- 
times recommended.  This  consists  simply  of  mix- 
ing the  ingredients  enumerated  in  a  clean  sauce- 
pan or  a  suitable  flask  or  bottle  and  placing  the 
same  on  ice  without  subjecting  it  to  the  warming 
process. 

Partially  peptonized  milk  may  be  prepared,  by 
placing  the  mixture  of  peptonizing  powder,  water 
and  milk,  in  a  clean  saucepan  or  suitable  flask  or 
bottle  and  gradually  heating  on  a  water  bath  until 
the  mixture  boils.  Then  remove  and  allow  to  cool, 
or  the  milk  thus  prepared  may  be  given  while  still 
warm.  The  final  boiling  destroys  the  ferment  and 
milk  thus  prepared  will  not  undergo  further  pep- 
tonization on  standing. 

Peptonized  milk  may  be  served  with  cereals,  or 
in  the  form  of  jellies  flavored  with  fruit  juices  or 
other  desired  flavoring.  Where  its  use  must  be 
continued  for  a  long  period  of  time  it  may  at  times 
be  made  more  acceptable  by  mixing  with  equal 
portions  of  aereated  water,  or  by  the  addition  of  an 
alcoholic  ])everage  with  or  without  spices,  such  as 
freshly  grated  nutmeg. 

The  simplest  form  of  partially  predigested  food 
is  toasted  bread.  Heat  converts  some  of  the  starch 
into  dextrin  (brown  color)  and  by  making  the 
bread  more  brittle  favors  insalivation.  Burning 
should  be  avoided,  as  it  not  only  renders  the  toast 
less  pleasant  to  the  taste  but  the  carbonized  par- 
ticles are  wholly  indigestible  and  may  prove  irri- 
tating to  the  stomach  and  intestines. 
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DIETETICS. 

Infant  feeding  presents  a  great  many  problems 
which  can  only  be  discussed  with  profit  by  special- 
ists, but  there  are  certain  simple  facts  in  dietetics 
with  which  the  physician  should  be  more  familiar 
than  he  is  now  and  which  require  but  little  thought 
and  study.  Infant  starvation  is  not  at  all  uncom- 
mon, and  many  physicians  are  utterly  i^nable  to 
compute  the  food  requirements  of  the  infant  (or 
adult)  and  the  food  values  of  various  foodstuffs. 
These  are  exceedingly  simple  in  ordinary  cases^ 
in  contradistinction  to  the  extreme  difficulty  of  the 
subject  of  infant  feeding  and  dietetics  in  abnor- 
mal conditions. 

Food  values  or  the  energy  values  of  food  are 
commonly  expressed  in  calories  (from  the  Latin, 
Calor,  heat),  a  calory  being  that  amount  of  heat 
which  is  required  to  raise  the  temperature  of  a 
liter  of  water  one  degree  centigrade. 

An  infant  under  3  months  requires  about  100 
calories  per  day  for  every  kilogram  of  body  weight 
(about  45  calories  per  pound).  The  proportionate 
requirement  diminishes,  and  between  the  ages  of 
3  and  6  months  the  requirement  is  90  calories  per 
kilogram  (40  calories  per  pound),  and  between  6 
months  and  1  year  80  calories  per  kilogram  (36 
calories  per  pound),  and  thereafter  about  70 
calories  per  kilogram  (30  calories  per  pound). 

It  is  merely  necessary  to  weigh  the  child  and 
multiply  the  weight  in  kilograms  or  pounds  by 
the  requirement  in  calories  to  ascertain  the  food 
value  needed  in  any  case. 

This  food  value  requirement  is  also,  to  an  ex- 
tent at  least,  dependent  on  the  surface  area  of  the 
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body,  hence  unusually  large  children  will  require 
somewhat  less  food  per  pound  than  will  small 
ones,  or,  in  other  words,  the  food  value  per  pound 
of  a  large  child  of  6  months  will  approximate  that 
of  a  small  child  of  a  year. 

Having  ascertained  the  weight  and  energy  re- 
quired in  a  given  case,  it  is  easy  to  compute  the 
calorific  value  of  th6  food  ingested  by  multiply- 
ing the  weight  of  the  carbohydrates  and  proteids 
(starches,  sugars  and  albumin)  in  grams  by  4, 
and  the  weight  of  -the  fats  (butter  in  cream)  by 
9  to  ascertain  approximately  the  number  of  calories 
represented. 

One  ounce  avoirdupois  may  be  taken  as  30 
grams  roughly  (28,  more  accurately),  and  an 
ounce  of  sugar  represents  about  120  calories,  while 
an  ounce  of  butter  represents  about  250  calories, 
an  ordinary  egg  about  75  calories,  a  pint  of  aver- 
age good  cows'  milk  represents  about  350  calories, 
mothers'  inilk  somewhat  less.  The  actual  value 
should  be  determined  by  examination  in  any  case 
where  it  seems  i^robablo  that  a  breast-fed  infalit 
does  not  get  sufficient  nourishment. 

Adults  require  less  food  per  pound  of .  body 
weight  than  do  infants,  and  in  the  case  of  adults 
the  requirements  vary  from  25  calories  per  kilo- 
gram (12  calories  per  pound)  during  rest  in  bed 
(without  fever)  to  50  or  60  calories  per  kilogram 
(22  to  27  calories  per  pound)  during  hard  labor. 
Increased  activity  in  the  adult  does  not  demand  a 
proportionate  increase  in  the  proteid  of  the  diet, 
if  enough  carbohydrates  and  fats  are  taken,  but 
proteid  may  supply  the  increased  demand. 
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During  convalescence,  when  flesh  is  being  added 
tp  the  body,  more  proteid  is  required  than  is 
needed  by  a  healthy  person  of  the  same  weight. 

It  should  be  remembered  that  the  food  value  of 
such  vegetables  as  celery,  tomatoes,  lettuce  and 
cabbage  is  wholly  negligible,  so  far  as  calorific  val- 
ues are  concerned,  also  that  potatoes  and  rice,  as 
they  appear  on  the  table,  represent  probably  not 
more  than  20  per  cent,  of  starch.  Sugar,  however, 
is  pure  carbohydrate  except  for  a  wholly  negligible 
amount  of  moisture. 

The  commercial  liquid  predigested  foods. possess 
no  practical  food  value.  It  has  been  shown  that 
when  predigested  proteids  are  given  in  amounts 
sufficient  to  have  any  practical  value  their  ten- 
dency to  cause  diarrhea  interferes  with  their  use, 
and,  furthermore,  a  person  would  be  kept  in  a 
state  of  continued  intoxication  by  the  alcohol  con- 
tained in  much  less  of  the  artificial  food  than 
would  be  needed  for  sustaining  life,  granting  that 
life  could  be  sustained  by  the  use  of  predigested 
foods  of  this  kind. 

For  a  comparison  of  the  theoretic  food  values  of 
a  number  of  these  artificial  foods,  such  as  pano- 
pepton,  liquid  peptonoids,  tonic  beef  and  others, 
the  reader  is  advised  to  read  the  report  of  the  Coun- 
cil on  Pharmacy  and  Chemistry  of  the  American 
Medical  Association  (Jour.  A.  M.  A.,  May  11, 
1907,  page  1612).  The  figures  that  are  included 
in  this  report  are  really  surprising,  particularly 
from  an  economic  point  of  .view,  and  were  it  not 
for  the  fact  that  American  medical  men  have  paid 
altogether  too  little  attention  to  a  careful  study  of 
the  subject  of  dietetics,  the  report  itself  might  be 
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held  to  be  evidence  of  our  absolute  carelessness  as 
medical  men. 

The  table  that  is  embodied  in  the  report  includes 
data  obtained  from  a  careful^  study  of  eighteen 
samples  of  medicinal  foods  made  by  ten  different 
manufacturers. 

The  calories,  as  proteids  and  carbohydrates, 
contained  in  500  grams  varied  from  54.7  to  397.5, 
while  the  approximate  cost  of  this  quantity  varied 
from  $1.00  to  $1.54  as  compared  with  milk  cost- 
ing approximately  5  cents  and  containing  upward 
of  180  calories  of  food  value  in  proteids  and  car- 
bohydrates. 

The  additional  calories  of  available  food  value 
in  medicinal  foods  are  embodied  in  the  contained 
alcohol,  while  in  the  cows'  milk  the  additional 
food  values  consist  of  fat  in  a  readily  assimilable 
form.  Granting  that  alcohol  has  the  same  food 
value  as  fat,  the  cost  per  day  to  supply  the  mini- 
mum number  of  calories  necessary  to  sustain  life 
would  vary  from  $1.56  to  $3.39  for  the  medicinal 
foods  as  compared  to  20  cents  for  cows'  milk. 

If,  however,  it  were  practicable  to  eliminate  the 
consideration  of  the  alcohol  in  medicinal  foods  and 
of  the  fat  in  the  milk  we  would  have  a  cost  of 
from  $4.33  to  $28.97  for  the  required  calories  in 
medicinal  foods  as  compared  to  39.5  cents  for  the 
corresponding  number  of  calories,  in  proteids  and 
carbohydrates,  to  be  found  in  cows'  milk. 

In  one  of  these  artificial  foods  the  food  value  of 
the  daily  dose,  exclusive  of  alcohol,  was  found  to 
be  less  than  10  calories,  or  about  1/150  of  the  total 
amount  required  by  an  adult  resting  in  bed.  To 
put  it  in  another  way,  the  total  daily  dose  of  this 
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medicinal  food  equalled  in  food  value  about  one- 
seventh  of  an  Qgg  or  an  ounce  and  a  half  of  milk — 
and  yet  on  such  frail  reeds  are  we  expected  to 
lean  in  a  crisis. 

The  value  of  alcohol  as  a  food  has  been  the  sub- 
ject of  a  great  deal  of  discussion.  It  may  be  said 
that  alcohol  may  replace  carbohydrates  or  fats,  to 
a  very  small  extent,  but  it  does  not  lessen  in  the 
slightest  degree  the  minimum  amount  of  proteid 
metabolized,  which  must  be  supplied  in  the  food 
or  drawn  from  the  tissues.  In  other  words,  if  a 
patient  is  able  to  take  a  bare  sufficiency  of  carbo- 
hydrates and  fats  the  addition  of  alcohol  does  not 
diminish  the  amount  of  proteid  which  must  be 
taken  to  prevent  loss  of  weight. 

According  to  the  researches  of  Chittenden,  the 
minimum  proteid  requirement  for  adults  is  much 
less  than  was  formerly  supposed.  He  found  that 
40  grams  (1%  ounces)  of  ordinary  beef  or  six 
eggs  (roughly),  with  carbohydrates  sufficed  to 
keep  himself,  weighing  60  kilograms  (130  pounds) 
in  nitrogen  equilibrium. 

While  the  minimum  requirement  is  a  matter  of 
importance  when  one  wishes  to  supply  the  actual 
needs  of  the  body,  it  is  not  often  that  the  diet  of 
healthy  adults  does  not  contain  an  excess  of  pro- 
teid except  among  the  very  poor. 

Professor  Chittenden  thinks  proteids  greatly  in 
excess  of  the  minimum  requirements  are  injurious, 
but  this  view  is  not  generally  accepted,  and  some 
standard  dietaries  give  150  grams  (5  ounces)  or 
more  of  proteid  corresponding  to  about  600  grams 
(1^4  pounds)    of  beef  as  the  daily  amount  for 
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a  man  weighing  70  kilograms  (150  pounds)  doins^ 
hard  work. 

Standard  dietaries  show  considerable  variation, 
whether  it  be  for  prison  fare  or  the  ration  of  the 
soldier  or  hospital  diet. 

Two  of  these  are  given  in  order  to  afford  an  ap- 
proximate idea  of  the  kind  and  quantity  of  foods 
required  under  different  conditions.  The  amounts 
in  the  first  table  are  for  a  man  weighing  70  kilo- 
grams (150  pounds)  with  work  varying  from  light 
work  to  hard  labor. 

Proteid    100  to  150  grams  (3      to    5  ounces ) 

Fat    46  to  100  grams  (   11/2  to   3  ounces) 

Carbohydrates    375  to  565  grams  (13      to  20  ounces) 

The  total  calories  in  this  list  vary  from  2,450  to  4,150. 

The  following  table  represents  approximately  tlie 
average  diets  of  several  hospitals  in  Germany : 

Proteid    100  grams  ( 3  ounces) 

Fat 50  grams  ( 1  VL>  ounces ) 

Carbohydrates    150  to  400  grams  (5  to  13  ounces ) 

Here  the  calorific  values  vary  from  about  1,400  to 
2,300. 

It  should  be  remembered  that  ordinary  beef  or 
other  meat  may  contain  more  fat  than  proteid,  but 
the  leanest  meat  obtainable  may  be  considered  as 
about  one-third  proteid.  An  ogg  contains  approxi- 
mately 6  grams  of  proteid,  while  cereals  contain 
little  or  none. 


CHAPTER  VIII. 

ASTRINGENTS. 

Astringents  are  substances  which  produce  a  con- 
striction of  all  the  solid  tissues  with  which  they  are 
brought  into  intimate  contact.  Substances  of  this 
class  have  a.  peculiar  action  on  mucous  membranes, 
causing  wrinkling  of  their  surfaces  and  diminution 
of  secretion ;  they  precipitate  not  only  proteids  and 
gelatin,  but  also  alkaloids  and  many  glucosids. 

The  action  of  astringents,  irritants  and  caustics 
is  largely  a  matter  of  degree,  the  caustics  acting  as 
astringents  when  sufficiently  diluted,  while  all  as- 
tringents produce  at  least  a  transient  and  slight 
irritation,  and  when  applied  in  concentrated  form 
to  mucous  membranes  many  of  those  classed  as 
mere  astringents  are  capable  of  causing  consider- 
able irritation,  which  in  the  stomach  may  give  rise 
to  vomiting,  and  in  the  intestine  to  diarrhea.  Some 
astringents  are  essentially  mild  in  their  action, 
while  others,  being  nearly  insoluble,  can  not  be 
brought  into  intimate,  contact  with  the  tissues  in 
concentrated  form;  these  can  not  produce  more 
than  a  very  mild  and  fleeting  irritation,  or  stimu- 
lation, which  is  followed  by  lessened  permeability 
of  the  capillary  walls  and  diminished  congestion. 

By  their  irritant  action,  drugs  of  this  partic- 
ular class  may  increase  a  severe  acute  inflamma- 
tion without  being  able  to  produce  their  typical  as- 
tringent effect,  hence  they  are  not  nearly  so  useful 
in  such  conditions  as  in  chronic  inflammations. 
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The  vegetable  astringents  owe  their  action  mainly 
to  the  presence  of  tannins,  substances  belonging  to 
an  ill-defined  group,  possessing  an  astringent  ac- 
tion as  their  best  defined  property.  Other  or- 
ganic acids  play  only  a  minor  role  as  astringents. 
The  tannins  give  blue-black  or  greenish-black  re- 
actions with  ferric  salts;  they  precipitate  proteids 
(leather  being  the  product  formed  with  connective 
tissue),  alkaloids,  metals  and  some  other  sub- 
stances; they  yield  pyrocatechin  or  pyrogallol  on 
destructive  distillation.  Their  therapeutic  actions 
are  independent  of  their  chemical  peculiarities,  and 
they  are  severally  indicated  rather  with  reference 
to  the  presence  or  absence  of  extractive  matter. 

The  combination  of  tannin  with  peptone  is  in- 
soluble in  the  gastric  juice,  and  this  and  the  insolu- 
ble albumin  tannates  are  decomposed  in  the  alka- 
line juice  of  the  intestine,  the  tannin  forming  alka- 
line tannates  which  possess  little  or  no  astringent 
action.  If  the  free  tannins  reach  the  intestine  after 
the  administration  of  extracts  of  the  crude  drugs. 
they  act  on  the  mucous  membrane,  lessening  intes- 
tinal secretion;  this  greatly  modifies  the  bacterial 
development^  and,  therefore,  the  general  intestinal 
conditions.  Some  of  the  metallic  albuminates  are 
soluble  in  an  excess  of  proteid,  and  when  in  such  a 
case  the  liberated  acid  is  corrosive  there  is  a  pen- 
etrating corrosive  action  such  as  that  of  zinc  or 
mercuric  chlorid.  With  an  insoluble  precipitate, 
such  as  lead  albuminate^,  which  forms  an  imper- 
vious coating,  and  a  mildly  astringent  acid,  like 
acetic,  there  is  a  typical  astringent  and  non-irri- 
tant effect. 

The  same  astringent  substance  may  be  used  in  a 
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variety  of  conditions^  and  a  number  of  different 
astringents  are  applicable  to  a  given  condition.  A 
better  acquaintance  with  the  different  tannins  may 
lead  to  the  selection  of  certain  ones  for  particular 
cases,  but  at  the  present  time  we  are  guided  more 
by  the  physical  condition  in  which  a  given  one  is 
available;  thus  the  oflScial  tannic  acid  is  readily 
dissolved  in  the  stomach,  where  it  combines  with 
the  proteid  of  the  content,  or  with  the  mucous 
membrane,  whereas  the  tannin  of  gambir  (gambir 
replaces' the  catechu  of  the  Pharmacopeia  of  1890) 
is  protected  by  the  presence  of  gum  and  extrac- 
tives, and  so  passes  into  the  intestine,  there  to  exert 
its  astringent  effect.  We  can  not  attempt  anything 
like  a  complete  enumeration  of  the  various  uses  of 
the  astringents,  but  must  content  ourselves  with 
summarizing  briefly  the  principal  indications  of 
astringents  and  some  of  the  chief  characteristics 
of  the  more  common  remedies  of  this  type. 

USES   OF  ASTRINGENTS. 

Astringents  are  used  internally  in  the  treatment 
of  diarrhea  and  dysentery,  in  congestion  of  the  mu- 
crfas  membrane  of  the  stomach  and  intestines,  and 
for  hemorrhage  in  the  alimentary  canal  and  other 
directly  accessible  regions.  The  use  of  astringents 
— either  organic  or  inorganic — for  their  effects  on 
parts  which  can  only  be  reached  by  way  of  the 
blood  vessels  is  wholly  irrational,  and  when  benefit 
follows  it  is  not  due  to  the  astringent  action,  since 
by  their  very  nature  astringents  can  not  exist  free 
in  the  blood  in  sufficient  concentration  to  exert  an 
astringent  action.  Traces  of  tannin  are  not  as- 
tringent any  more  than  they  are  irritant,  and  as- 
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tringents  act  only  when  brought  into  intimate  con- 
tact with  the  tissue  in  sufficient  concentration. 

The  metals  are  poisonous  when  absorbed,  and, 
as  a  rule,  vegetable  astringents  are  to  be  preferred 
for  internal  administration,  particularly  when  they 
must  be  used  for  a  considerable  period.  Pure  tan- 
nin, or  tannic  acid^  as  it  is  designated  in  the 
Pharmacopeia,  may  be  used  locally  whenever  a 
purely  astringent  action  is  indicated;  for  example, 
when  secretion  is  excessive,  and  when  it  is  desired 
to  harden  the  skin  in  order  to  prevent  excessive 
sweating. 

The  treatment  of  accessible,  inflamed  mucous 
'  membranes  with  antiseptic  solutions,  and  more 
particularly  with  solutions  of  hydrogen  dioxid,  has 
greatly  lessened  the  use  of  astringents,  and  the 
cleansing  of  an  infected  surface  should  be  a  rou- 
tine procedure  even  when  an  astringent  is*  to  bo 
applied  subsequently.  Dry  tannin  insufflatcMl 
against  an  elongated  palate  often  affords  instan- 
taneous relief.   . 

Tannin  in  the  pure  state  is  rarely  used  inter- 
nally because  of  its  irritant  action  on  the  stomach, 
one  of  the  preparations  of  astringent  drugs  being 
preferred  in  such  cases.  The  dry  powder  acts  as  a 
styptic  when  applied  to  ])leeding  surfaces,  but  it 
must  be  borne  in  mind  that  tannic  acid  and  all 
other  astringents  when  given  by  mouth  exert  their 
astringent  action  only  on  the  alimentary  canal. 

The  various  proprietary  remedies,  composed  of 
tannin  and  albumin,  gelatin  or  albuminoids,  have 
not  been  shown  to  possess  any  decided  therapeutic 
advantages  over  the  official  astringents,  and  sev- 
eral of  the  proprietary  compounds,  owing  to  their 
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variable  composition,  must  necessarily  be  uncertain 
in  their  actions. 

Tannic  acid  in  simple  solution  combines  with 
the  albuminous  contents  of  the  stomach,  and  with 
the  mucous  membrane  itself  if  the  stomach  be 
empty  and  the  tannin  in  concentrated  solution; 
it  may  then  give  rise  to  vomiting  and  even  to 
diarrhea.  This  irritant  action  of  the  astringents 
leads  to  the  use  of  several  of  them — alum,  and  zinc 
and  copper  sulphate — as  emetics. 

Tannin,  being  a  precipitant  of  alkaloids,  is  use- 
ful as  an  antidote  to  those  poisons  when  they  are 
in  the  stomach — not  when  they  have  been  given 
hypodermically,  except  possibly  in  the  case  of 
morphin,  which  is  excreted  into  the  stomach.  The 
tannates  thus  formed  are  slowly  broken  up,  and 
the  stomach  must  be  evacuated  by  emetics,  or, 
preferably,  by  the  stomach  pump,  as  promptly  as 
possible,  tannin  being  added  to  the  water  which  is 
used  to  wash  the  stomach  after  evacuation.  Tea 
and  coffee  contain  tannin,  and,  since  they  are  al- 
most universally  available  in  emergencies,  their 
use  is  very  common.  Torald  Sollmann^  deter- 
mined the  efficiency  of  infusions  of  tea  and  coffee 
as  precipitants  for  various  alkaloids  and  metals, 
and  found  the  infusion  of  tea  much  the  more  ac- 
tive, but  neither  of  them  very  reliable  for  the  com- 
monly used  alkaloids,  while  the  only  metals  for 
which  tea  (infusion)  would  be  useful  are  mercury, 
lead  and  silver.  As  a  single  dose  of  lead  never 
gives  rise  to  acute  symptoms,  and  as  poisoning 
with  silver  salts  is  extremely  rare,  we  must  con- 
clude that  poisoning  with  mercuric  salts  is  practi- 

1.  Journal  of  Medical  Research,  vol.  vil,  No.  1,  p.  43. 
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cally  the  only  instance  likely  to  be  encountered  in 
which  tea  would  prove  to  be  an  effective  precipi- 
tant. The  use  of  tea  and  coffee  as  stimulants  in 
poisoning  depends  mainly  on  the  caffein,  and,  of 
course,  these  remarks  as  to  their  liinitations  do  not 
apply  to  the  stimulant  use  of  them. 

VEGETABLE  ASTRINGENTS. 

AciDUM  Tannicum. — ^TJ.  S.  P. — This  is  a  light 
yellowish  amorphous  powder  of  a  characteristic 
odor  and  a  strongly  astringent  taste;  it  is  very 
soluble  in  water,  aicohol  or  glycerin. 

Average  dose:  0.5  gm.  (8  grains). 

Glyceritum  Acidi  Tannici. — U.  S.  P. — A  20 
per  cent,  solution  of  tannic  acid  in  glycerin. 

Average  dose:  2  c.c.  (30  minims). 

Trochisci  Acidi  Tannici. — U.  S.  P. — Each 
troche  contains  0.06  gm.  (1  grain)  of  tannic  acid 
with  sugar  and  tragacanth,  flavored  with  orange- 
flower  water. 

Gambir. — U.  S.  P. — Gambir  was  introduced 
into  the  present  Pharmacopeia  to  replace  catechu 
of  the  earlier  editions.  It  is  an  extract  prepared 
from  the  leaves  and  twigs  of  Ourouparia  gamhir 
and  occurs  in  irregular  masses,  varying  in  color 
from  reddish  brown  to  a  pale  brownish  gray.  It  is 
inodorous,  but  has  a  slightly  bitter,  very  astringent  ^ 
taste,  with  a  sweetish  after-taste. 

Average  dose:  1  gm.  (15  grains). 

Tinctura  Gambir  Composita. — U.  S.  P. — This 
represents  5  per  cent,  of  gambir  and  2.5  per  cent, 
of  Saigon  cinnamon  in  diluted  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 
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Trochisci  Gambir. — U.  S.  P.^ — Each  troche 
contains  0.06  gm.  (1  grain)  of  gambir  with  sugar 
and  tragacanth,  flavored  with  orange-flower  water. 

Kino. — XJ.  S.  P. — The  inspissated  juice  of 
Pterocarpus  marsupium  was  introduced  into  medi- 
cine by  Dr.  John  Fothergill  about  1757. 

Average  dose:  0.5  gm.  (8  grains). 

TiNCTURA  Kino.— U.  S.  P.— The  strength  of 
this  preparatioa  has  been  reduced  to  5  per  cent,  to 
obviate  its  tendency  to  gelatinize. 

Average  dose:  4  c.c.  (1  fluidram). 

The  vegetable  drugs  that  contain  tannin  are  so 
numerous,  and  their  general  therapeutic  actions 
are  so  similar,  that  we  shall  merely  enumerate  the 
following  well-known  vegetable  astringents  and 
official  preparations : 

RuBUS  (blackberry-root  bark) . — Fluidextract 
and  Syrup. 

Red  Rose. — Fluidextract  and  Syrup. 

Geranium. — Fluide'xtract. 

Hematoxylon. — Extract. 

Rhus  Glabra. — Fluidextract. 

A  combination  of  chalk  which  has  attained  very 
great  popularity  in  the  treatment  of  diarrhea  is 
the 

MiSTURA  Cret^. — U.  S.  P. — Chalk  Mixture 
has  the  following  composition : 

Prepared  chalk,  6  gm.  (90  grains) ;  powd.  aca- 
cia, 4  gm.  (60  grains)  ;  powd.  sugar,  10  gm.  (150 
grains) ;  cinnamon  water,  40  c.c.  (10  fluidrams), 
with  water  enough  to  make  100  c.c.  (3  fluid- 
ounces). 

The  average  dose  is  4  teaspoonfuls  (15  c.c). 
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Chalk  mixture  is  so  well  known  that  it  is  men- 
tioned merely  as  a  reminder  of  one  of  our  best  and 
simplest  remedies  for  diarrhea.  It  is  peculiarly 
adapted  for  combating  the  diarrhea  of  children. 
Severe  cases  may  require  the  addition  of  a  few 
drops  of  the  deodorized  tincture  of  opium  to  each 
adult  dose  or  a  suitable  amount  of  paregoric  (the 
camphorated  tincture  of  opium)  for  children. 

Troches  of  tannic  acid  are  used  almost  exclusive- 
ly in  affections  of  the  mouth  and  throat. 

Gambir  (catechu),  kino,  krameria  and  many 
other  vegetable  drugs  contain  large  amounts  of 
their  peculiar  tannins,  together  with  mucilaginous 
and  other  extractive  matter  which  tends  to  pre- 
vent the  tannin  from  forming  compounds  in  the 
stomach  and  thus  preclude  its  action  on  the  mu- 
cous membrane  before  it  comes  into  the  intestine, 
hence  the  preparations  of  these  substances  are  more 
useful  in  the  treatment  of  diarrhea  than  are  pure 
tannin  and  its  preparations. 

Troches  of  gambir  are  well  adapted  for  use  in 
sore  throat,  after  the  throat  has  been  sprayed  with 
a  solution  of  hydrogen  dioxid,  instead  of  the  as- 
tringent gargles  which  were  formerly  so  much  in 
vogue. 

Kino,  like  Gambir,  may  be  given  as  a  powder, 
preferably  combined  with  opium  and  aromatics. 
as  in  the  "Compound  Kino  Powder,"  N.  F.,  which 
contains:  Kino,  75;  cinnamon,  20;  powdered 
opium,  5  parts. 

The  following  prescription,  though  somewhat 
complex,  is  a  slightly  modified  form  of  one  used  in 
certain  hospitals  with  satisfactory  results;  al- 
though the  chalk  is  alkaline,  it  does  not  appreci- 
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ably  lessen  the  astringency  of  the  mixture,  as  do 
the  carbonates  of  the  alkalies  which  exist  in  the 
intestine.  The  compound  tincture  of  gambir,  or 
the  tincture  of  krameria,  may  be  used  instead  of 
the  tincture  of  kino: 

3-     CretfiB   prseparatse    3i        4 

TinctursB  kino   3iv      15 

Tincturae  opii m.  v  3 

Spiritus  chloroformi m.  Ixxv        5 

Aquae  menthae  piperitaB 3x      40 

Syrupi  aurantii  q.  s Jiii     100 

For  children  of  from  3  to  10  years  of  age,  from 
one-half  to  one  teaspoonful  of  this  mixture  may  be 
given  every  two  or  three  hours ;  for  adults  the  dose 
is  one  tablespoonful. 

Gallic  acid  is  sometimes  recommended  as  an 
astringent,  but  it  possesses  no  such  action  except 
that  of  any  very  weak  acid,  and  it  is  absolutely 
useless^  for  hemorrhage  in  the  lungs,  kidneys  and 
other  regions  reached  only  by  the  circulation. 

Though  opium  does  not  contain  tannin,  it  would 
be  a  distinct  omission  if  we  failed  to  mention  some 
of  its  indications  in  this  place,  since  this  work  is 
intended  primarily  to  call  attention  to  the  pos- 
sible therapeutic  uses  of  the  official  substances,  and 
since  the  arrangement  into  groups,  such  as  as- 
tringents, is  merely  for  convenience.  Small  doses 
of  any  of  the  opium  preparations  afford  one  of  the 
surest  means  of  relief  in  diarrhea.  They  are 
commonly  combined  with  astringents,  inorganic, 
as  well  as  organic,  with  excellent  results,  despite 
the  chemical  incompatibility  existing  between  the 
alkaloids  and  the  various  tannins  or  metallic  salts. 
The  preparations  of  opium  will  be  mentioned  in 
the  later  chapters,  and  we  now  merely  wish  to  call 
attention  to  methods  of  combining  these  agents. 
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I^.    Tincturse  gambir  compositse ^i      30 

TinctursB  opii  deodorati m.  x  5 

Bismuth!   subnitratis    Siiss      10 

Aquffi  camphorfle  q.  s Si"     100 

Sig.:  One  teaspoonful  hourly  for  three  or  four  hours, 
then  every  two  or  three  hours. 

Any  one  of  the  insoluble  bismuth  salts  may  be 
used,  and  tincture  of  kino  or  krameria  substituted 
for  the  compound  tincture  of  gambir.  Similarly, 
an  appropriate  amount  of  the  camphorated  tinc- 
ture of  opium  may  be  substituted  for  the  deodor- 
ized tincture.  When  it  is  desired  to  give  the  same 
active  ingredients  in  the  form  of  a  dry  powder  the 
following  may  be  used : 

I^.    Opii  pulveris gr.  v  13 

Bismuthi  subnitratis gr.  cl       10 1 

M.     Et  div.  in  chart,  x. 

Sig.:  One  powder  to  be  given  every  two,  three  or  four 
hours,  according  to  the  needs  of  the  patient. 

Here,  again,  the  combination  may  ])e  varied 
almost  endlessly  by  using  one  of  the  other  in- 
soluble bismuth  salts,  the  deodorized  opium,  or 
by  adding  a  small  proportion  of  one  of  the  veget- 
able astringents  like  kino  or  gambir. 

The  pill  of  lead  and  opium  is  well  adapted  for 
securing  a  very  slowly  soluble  form  for  adminis- 
tering these  drugs.  The  pill  is  useful  in  diarrhea, 
but  must  not  be  long  continued,  lest  it  give  rise  to 
lead  poisoning. 

IJ.     Plumbi  acetatis gr.  xx         113 

Opii   pulveris gr.   x  \6 

M.    Fac  pilulas  No.  x. 

Sig. :     One  pill  to  be  given  three  or  four  times  a  day. 

Inflammation  of  the  stomach  and  intestine  and 
gastric  ulcer  may  be  treated  by  an  insoluble  as- 
tringent powder  which  not  only  relieves  conges- 
tion by  its  astringent  property,  but  also  forms  an 
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insoluble  protective  covering,  preventing  the  con- 
tact of  irritating  particles  of  food  and  the  gastric 
and  intestinal  secretions,  besides  lessening  the 
amount  of  these  secretions. 

METALLIC  ASTRINGENTS. 

The  insoluble  salts  of  bismuth  are  admirably 
adapted  for  the  protection  of  the  intestinal  mu- 
cosa from  irritants  of  various  kinds.  While  as 
much  as  thirty  times  the  average  single  dose  of 
bismuth  salts  has  been  given  in  the  course  of  a  day, 
by  the  mouth,  without  any  distinct  evidence  of  un- 
toward results,  absorption  and  poisoning  have  fol- 
lowed the  external  use  of  bismuth  salts  as  a  dusting 
powder  when  used  over  a  large  surface. 

Owing  to-  the  extremely  poisonous  nature  of  bis- 
muth when  absorbed,  the  soluble  salts  seem  to  us 
to  be  entirely  superfluous,  particularly  as  their 
solubility,  until  precipitation  occurs,  precludes  the 
very  object  for  which  bismuth  compounds  are 
chiefly  used — that  is,  for  the  mechanical  coating  of 
the  surface  with  a  protective  layer  of  insoluble 
powder.  It  must  be  admitted,  of  course,  that  even 
'  the  soluble  salts  of  bismuth  are  astringent,  but  we 
have  many  safer  astringents  which  are  harmless 
that  might  well  be  used  in  their  stead. 

The  activity  of  the  nostrum-makers  has  resulted 
in  placing  on  the  market  a  number  of  preparations 
that  are  intended  to  combine  the  antiseptic  proper- 
ties of  the  benzene  derivatives  with  the  astringent 
properties  of  bismuth,  but  until  we  know  more  of 
the  possibilities  and  the  limitations  of  internal  an- 
tiseptics it  is  preferable  to  use  the  simple  astrin- 
gents and  to  use  our  antiseptics  separately. 
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BiSMUTHi  SuBNiTRAS.^ — U.  S.  P. — An  insolu- 
ble white  powder,  without  odor  or  taste. 
.    BiSMUTHi  SuBCARBONAS. — U.  S.  P. — Closel}'  re- 
sembles the  subnitrate. 

Average  dose  (of  either  salt)  :  0.5  gm.  (8 
grains). 

BiSMUTHi       SUBSALICYLAS. — U.       S.       P. — This 

preparation  closely  resembles  the  subnitrate  in 
physical  properties  and  is  intended  to  combine  the 
antiseptic  properties  of  the  salicylic  acid  with  the 
astringency  of  bismuth  salts. 

Average  dose:  0.25  gm.  (4  grains). 

BiSMUTHi  SuBGALLAS. — XJ.  S.  P. — This  prepa- 
ration was  at  one  time  widely  advertised  and  is 
even  now  occasionally  prescribed  by  its*  proprietary 
name,  dermatol.  It  occurs  as  a  bright  yellowish, 
insoluble,  odorless  and  tasteless  powder,  which  is 
mostly  used  externally  as  a  substitute  for  iodo- 
form. 

It  possesses  the  advantage  over  the  subnitrate  of 

2.  A  typical  prrescription  for  gastric  irritation,  or  ulcer, 
is  as  follows : 

R.     Rismuthi  subnitratis grs.  cl       101 

Mucilaginis    acaciae    Sxii       30 

Aquae  cinnamomi  q.  s.   ad Slii     100  [ 

M.  Sig.  ;  Shake  well  and  take  one  or  two  teaspoonfuls 
three  or  four  times  a  day. 

In  cases  in  which  marked  irritability  persists,  the  addi- 
tion of  0.01  gm.  (1/fi  grain)  of  cocain  hydrochlorld  to  each 
dose,  as  a  local  anesthetic,  may  be  advantageous,  but  we  do 
not  advise  it  as  a  routine  procedure.  For  diarrhea  one  or 
two  drops  of  the  deodorized  tincture  of  opium  may  be  in- 
cluded for  each  dose,  or,  if  preferred,  tincture  of  opium.  For 
this  purpose.  It  is  usually  preferable  to  give  one  dose  every 
hour  for  three  or  four  doses,  then  every  two  to  four  hours  as 
needed.  Bismuth  subcarbonate  may  be  used  instead  of  the 
subnitrate  and  tincture  of  kino,  tincture  of  krameria  or  the 
compound  tincture  of  gambir  (catechu)  may  be  added  in 
the  treatment  of  diarrhea. 
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not  being  very  liable  to  absorption  when  used  as  d 
dusting  powder. 

Average  dose:  0.25  gm.  (4  grains). 

Plumbi  Acetas. — U.  S.  P. — Acetate  of  lead, 
or  sugar  of  lead,  is  said  to  have  been  known  to 
Geber.  It  was  described  by  Raymund  Lully  in  the 
thirteenth  century,  but  was  not  used  in  medicine 
until  introduced  by  Goulard  a  little  more  than  a 
century  ago.  It  occurs  in  crystals  or  as  a  heavy 
white  powder,  having  an  acetous  odor  and  a  sweet- 
ish, astringent,  afterward  metallic  taste. 

Average  dose:  0.05  gm.  (1  grain). 

Liquor  Plumbi  Subacetatis. — U.  S.  P. — An 
aqueous  solution  containing  not  less  than  25  per 
cent,  of  lead  subacetate. 

Liquor  Plumbi  Subacetatis  Dilutus. — U.  S. 
P. — This  contains  about  1  per  cent,  of  lead  sub- 
acetate  and  is  made  by  mixing  4  parts  of  the  solu- 
tion of  lead  subacetate  with  96  parts  of  distilled 
water. 

The  official  salts  of  zinc  that  are  of  interest  as 
astringents  are: 

ZiNCi  Sulphas. — U.  S.  P. — Colorless  crystals, 
without  odor,  having  an  astringent  metallic  taste. 
Zinc  sulphate  is  soluble  in  less  than  1  part  of 
water,  but  is  insoluble  in  alcohol. 

Average  dose:  Emetic,  1  gm. ,(15  grains). 

ZiNCi  Phenolsulpiionate. — U.  S.  P. — The 
zinc  sulphocarbolate  of  previous  editions  of  the 
Pharmacopeia  has  been  referred  to  under  antisep- 
tics. 

Average  dose:  0.12  gm.  (2  grains). 
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Zixci  AcETAS. — U.  S.  P. — This  is  a  widely  used 
and  desenedly  popular  astringent. 

Average  dose:  0.12  gm.  (2  grains). 

ZiNCi  OxiDCM. — U.  S.  P. — A  white  or  yellow- 
ish-white powder,  insoluhle  in  either  water  or  alco- 
hol, it  is  largely  used  as  a  local  application  in  dust- 
ing powders  and  in  ointments,  but  is  seldom  given 
internally. 

Average  dose:  0.25  gm.  (4  grains). 

COPPER  AND  IRON  SALTS. 

CuPRi  Sulphas. — U.  S.  P. — Blue  stone  or  blue 
vitriol  was  known  to  the  Greeks  as  chalkanthos. 
Dioscorides  described  it  as  being  a  valuable  astrin- 
gent and,  in  large  doses,  emetic.  It  occurs  as  deep 
blue  crystals  that  are  devoid  of  odor,  but  have 
a  nauseous,  metallic  taste.  It  is  soluble  in  about  3 
parts  of  water. 

Average  dose  as  an  astringent:  0.01  gm.  (10 
mg.  or  1/5  grain) ;  as  an  emetic,  0.25  gm.  (4 
grains). 

Of  the  numerous  preparations  of  iron  that  have 
astringent  properties  we  will  mention  but  one,  the 
chlorid,  as  representative  of  the  wliole  class.  This 
is  official  in  several  forms: 

Fehri  Cnix)RiDUM. — U.  S.  P. — This  occurs  in 
orange-yellow  crystalline  pieces,  nearly  odorless, 
l)ut  having  a  strongly  styptic  taste. 

Average  dose:  0.05  gm.  (1  grain). 

Liquor  Ferri  Citloridi. — U.  S.  P. — An 
aqueous  solution  of  ferric  chlorid,  containing  about 
29  per  cent,  of  the  anhydrous  salt. 

Average  dose:  0.1  c.c.  (1^/2  minims). 
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This  preparation  is  but  little  used,  except  for 
preparing 

TiNCTURA  Ferri  Chloridi. — U.  S.  P. — This  is 
made  by  adding  So-  parts  of  solution  of  ferric 
chlorid  to  enough  alcohol  to  make  100  c.c. 
The  official  tincture  is  directed  to  be  'prepared  at 
least  three  months  before  being  used. 

Average  dose:  0.5  c.c.  (8  minims). 

This  preparation  is  injurious  to  the  teeth;  there- 
fore, it  should  be  directed  to  be  taken  through  a 
tube  and  the  mouth  rinsed  with  water  or  a  very 
mild  solution  of  an  alkali,  like  lime  water. 

The  only  official  preparation  of  silver  that  is  of 
direct  interest  in  connection  with  astringents  is 

Argenti  Nitras. — U.  S.  P. — This  salt  is  sup- 
posed to  have  been  known  to  Geber,  but  was  intro- 
duced into  medicine  by  Angelus  Sala  during  the 
seventeenth  century.  It  is  very  soluble  in  water  and 
occurs  as  colorless,  transparent,  tabular  crystals, 
that  darken  on  exposure  to  light  in  the  presence  of 
organic  matter.  It  is  odorless,  but  has  a  bitter, 
caustic  and  strongly  metallic  taste. 

Average  dose:  0.01  gm.  (10  mg.,  or  1/5  grain). 

Alumen. — U.  S.  P. — Alum  should  contain  not 
less  than  99.5  per  cent,  of  pure  aluminum  and  po- 
tassium sulphate.  It  occurs  as  colorless  crystals  or 
as  a  white  powder ;  it  is  odorless,  but  has  a  sweet- 
ish and  strongly  astringent  taste.  Alum  is  soluble 
in  9  parts  of  water,  but  is  insoluble  in  alcohol. 

Average  dose :  0.5  gm.  (8  grains). 

Alumen  Exsiccatum. — ^U.  S.  P. — Popularly 
known  as  dried  alum,  must  contain  not  less  than 
99  per  cent,  of  anhydrous  aluminum  and  potas- 
sium sulphate; 
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OFFICIAL   LEAD   SALTS. 

Lead  is  of  interest  chiefly  because  of  the  chronic 
lead  poisoning  so  often  encountered. 

The  principal  internal  use  of  lead  is  in  the  form 
of  the  pill  of  the  acetate,  usually  combined  with 
opium,  in  the  treatment  of  diarrhea.  It  has  also 
been  recommended  for  dysentery,  but  is  not  nearly 
so  useful  in  that  disease.  This  preparation  should 
not  be  given  for  any  considerable  length  of  time, 
lest  it  give  rise  to  chronic  lead  poisoning.  The 
solution  of  lead  subacetate  is  unfit  for  internal 
administration;  but  is  of  value  in  painful  swell- 
ings and  local  inflammations  and  burns.  The 
well-known  mixture  of  laudanum  and  lead  water 
has  long  been  popular  as  an  external  application, 
but  any  mucilaginous  liquid  could  probably  be 
used  in  place  of  the  tincture  of  opium  without 
detriment,  since  the  astringcncy  of  tlie  load  is  tlio 
main  factor,  the  local  application  of  the  opium 
alkaloids  being  entirely  superfluous  because  tliey 
are  not  absorbed  from  the  unbroken  skin.  The  local 
use  of  lead  water  itself  is  so  thorouglily  wc^ll  estab- 
lished that  it  scarcely  retjuires  further  comment.' 

THE    LOCAL    TREATMENT    OF    ]MUC01TS    MEMBRANES. 

The  local  treatment  of  inflammation  of  the  mu- 
cous membranes  in  the  mouth,  nose,  throat,  vagina 
and  urethra,  after  thorough  cleansing,  preferably 

3.  The  foHowing  mixture  will  probably  answer  the  pur- 
poses for  which  laudanum  and  lead  water  are  commonly  used  : 

R.     Liq.  plumbi  subacet mln.  Ixxv         5 

Mucil.  acac mln.  xlv         3 

Aquae  q.  s.  ad f.  SHi     100 

The  solution  of  lead  subacetate  is  diluted  with  ').">  c.c.  (IG 
fluidrams)  of  water  and  the  mucilage  with  37  c.c.  (10 
fluidrams)  ;  the  two  are  then  mixed.  PMfteen  c.c.  (4 
fluidrams)  of  the  water  may  be  replaced  by  alcohol,  but 
the  amount  of  alcohol  present  in  the  mixture  of  laudanum 
and  lead  water  is  too  small  to  be  of  any  benefit. 
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with  a  solution  of  hydrogen  dioxid,  may  require 
mild  astringents  of  either  organic  or  inorganic  sub- 
stances, though,  as  previously  stated,  the  use  of  the 
solution  of  hydrogen  dioxid  ha*s  greatly  lessened 
this  necessity.  Alum  has  long  enjoyed  a  particular 
reputation  in  the  treatment  of  stomatitis,  and  has 
also  been  used  as  a  gargle,  but  it  is  injurious  to  the 
teeth,  and  the  necessary  solution,  made  of  1  part  of 
alum  in  20  parts  of  water,  is  preferably  applied 
directly  to  the  affected  parts  by  means  of  a  camel's- 
hair  pencil  or  a  swab  made  of  absorbent  cotton. 
After  gargling,  the  mouth  should  be  rinsed  with 
water.  Alum  is  not  given  internally  so  often  as  it 
was  formerly;  it  is  irritating  and  possesses  no  ad- 
vantages over  other  astringents.  Because  bf  this 
irritant  action  it  is  emetic,  and,  while  not  very 
dependable,  may  serve  in  an  emergency  if  no  surer 
emetic  is  at  hand.  Small  ulcerations  of  the  throat, 
after  having  been  cleansed  with  an  antiseptic  so- 
lution, may  be  touched  with  a  mixture  of  1  part 
of  ferric  subsulphate  and  2  parts  of  glycerin,  using 
a  camePs-hair  pencil  or  a  cotton  swab. 

A  very  large  number  of  astringent  gargles  are  in 
common  use,  but  the  following  is  a  good  represen- 
tative of  the  class : 

B.     Tincturae  ferri  chloridi m.  cl       10 

Potassii  chloratis   3iii       12 

Aquae  q.  s f^vi     200 

Those  who  object  to  the  use  of  ferric  chlorid 

may  find  the  following  preferable : 

B.    Glyceriti  acidi  tannici -.fSv      201 

Aquae  q.  s f^vi     200| 

Dried  alum  is  used  for  the  same  purposes  as 
alum,  and,  in  addition,  is  somewhat  caustic  when 
dusted,  as  a  dry  powder,  on  exuberant  growths. 
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THE  USE  OF  ZINC  SALTS. 

Zinc  sulphate  and  zinc  phenolsulphonate  may  be 
considered  together;  they  have  a  variety  of  appli- 
cations, and  it  is  only  necessary  to  suggest  the 
strength  of  the  solutions  that  are  to  be  used  for 
various  purposes. 

For  the  eye  they  are  generally  used  in  the 
strength  of  from  one-fourth  to  one-half  of  1  per 
cent,  in  a  solution  of  boric  acid,  to  which  camphor 
water  may  be  added. 

For  the  urethra  strong  solutions  should  not  be 
used,  one-half  of  1  per  cent,  in  water  being  suffi- 
cient. The  popular  combination  of  zinc  sulphate 
and  l9ad  acetate,  resulting  in  the  insoluble  lead 
sulphate  and  the  very  astringent  zinc  acetate,  may 
possess  some  advantages  over  the  more  simple  so- 
lution, but  they  are  not  very  apparent. 

Vaginal  douches  may  be  somewhat  stronger  and 
are  frequently  prescribed  of  from  1  to  2  per  cent, 
strength. 

As  noted  before,  all  the  astringents  may  act  as 
emetics  if  they  are  sufficiently  irritant  to  the  mu- 
cous membrane  of  the  stomach  and  are  not  caustic. 
Zinc  sulphate,  however,  deserves  the  preference 
among  the  astringents  used  as  emetics.  For  this 
purpose  it  is  usually  given  in  doses  of  1  or  2  gm. 
(15  to  30  grains)  dissolved  in  a  teacupful  of  warm 
water. 

USE  OF  SILVER  NITRATE. 

Silver  nitrate  in  the  form  of  sticks,  lunar  caus- 
tic, is  mainly  used  as  a  caustic  for  touching  warts 
of  various  kinds  and  for  non-granulating  wounds. 
A  solution  of- silver  nitrate  is  sometimes  used  as  an 
application  to  the  conjunctiva,  followed  at  once 
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by  a  solution  of  sodium  chlorid,  whereby  a  mo- 
mentary action  of  the  silver  nitrate  is  obtained,  the 
nitrate  being  instantly  converted  into  the  chlorid 
when  the  solution  of  sodium  chlorid  is  applied. 

Silver  in  combination  with  different  proteids 
has  been  introduced  under  a  variety  of  trade- 
marked  or  proprietary  names  and  recommended 
as  a  non-irritant  antiseptic,  mainly  for  the  treat- 
ment of  gonorrhea.  Crede  some  years  ago  intro- 
duced a  soluble  form  of  metallic  silver,  for  which 
certain  manufacturers  make  the  fabulous  claim 
that  it  is  an  efficient  disinfectant  of  blood  and  tis- 
sue. So  long  as  septic  diseases  resist  all  treatment, 
it  seems  strange  that  reputable  manufacturers  will 
make  such  obvious  misstatements. 

The  internal  use  of  silver  nitrate  as  an  astrin- 
gent is  necessarily  empirical,  as  the  compound 
that  is  formed  when  silver  nitrate  is  brought  inlo 
contact  with  organic  matter  must  be  complex  and 
problematic.  A  favorite  pill  of  the  late  Dr. 
William  Pepper  for  chronic  gastritis  was  the- fol- 
lowing.   It  is  submitted  without  comment : 

B.    Argenti  nitratis 

Extraoti  hyoscyami 

MannsB,  aa gr.  1/3  02 

Fiat  pilula  No.  i. 

Such  a  pill  was  directed  to  be  given  three  or  four 
times  a  day,  and  the  composition  was  occasionally 
varied  by  substituting  powdered  opium  for  the  ex- 
tract of  hyoscyamus. 

VASOCONSTRICTORS. 

In  addition  to  the  astringent  drugs  depending 
on  tannin  or  the  metallic  salts,  certain  alkaloids 
pongees  a  markedly  astringent,  or,  more  properly. 
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vasoconstrictor,  effect  when  applied  to  mucous 
membranes.  Of  these,  the  most  useful  are  hydras- 
tinin,  a  derivative  of  hydrastin,  from  which  it  is 
obtained  by  oxidation,  and  the  alkaloid  of  the 
suprarenal  ^land.  Here  we  are  compelled  to  admit 
that  this  latter  alkaloid,  which  is  now  being  mar- 
keted at  the  modest  price  of  some  $800  per  ounce, 
despite  AbeFs  simple  and  inexpensive  method  of 
preparation,  is  superior  to  the  official  desiccated 
suprarenal  gland.  The  application  of  a  1  to  1,000 
solution  of  hydrastinin  or  a  1  to  5,000  solution  of 
the  suprarenal  alkaloid,  in  0.9  per  cent,  solution 
of  sodium  chlorid,  to  an  inflamed  conjunctiva  or 
inflamed  nasal  mucous  membrane  often  affords 
prompt  relief.  In  view  of  the  very  great  difference 
in  cost  without  a  corresponding  difference  in  ef- 
fect, the  physician  can  well  afford  to  use  hydras- 
tinin in  preference  to  the  more  expensive  alkaloid 
in  such  conditions. 

The  desiccated  suprarenal  gland  may  be  mace- 
rated in  water  and  the  fluid  filtered  and  used,  but 
any  of  the  preparations  of  the  alkaloid  which 
appear  under  a  variety  of  trade  names  will  usually 
be  preferred.  Slight  hemorrhages  are  also  stopped 
by  either  of  these  means. 

When  the  flow  of  blood  is  copious  and  hot  water 
is  ineffective,  styptics  are  useful;  they  are  not 
alone  astringent,  but  also  cause  a  sudden  coagula- 
tion of  the  blood,  and  this  plugs  up  the  orifice. 
Large  clots  must  be  removed,  as  they  prevent  the 
immediate  contact  of  the  astringent  or  styptic  and 
may  conceal  a  hemorrhage  occurring  in  cavities — 
the  uterus,  for  instance — in  which  case  the  clot 
may  fill  the  upper  part  of  the  vagina. 
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It  is  necessary  to  bear  in  mind  the  difference  be- 
tween the  action  of  vasoconstrictors,  like  the  alka- 
loid of  the  suprarenal  gland,  and  the  action  of 
styptics,  like  tannin  or  the  ferric  salts.  With  the 
former  the  action  is  transitory  and  the  hemorrhage 
may  recur  as  soon  as  the  action  of  the  drug  has 
worn  away,  while  styptics,  when  effective,  form  a 
plug  in  the  normal  distended  blood  vessel.  An- 
other point  to  be  remembered,  in  this  connection, 
is  the  fact  that  the  absorption  of  a  vasoconstrictor, 
following  its  continued  or  too  liberal  use,  will 
cause  a  general  rise  of  blood  pressure  and  thus 
actually  increase  the  flow  of  blood  at  the  bleeding 
points. 

At  least  one  death  following  an  injection  of  ad- 
renalin has  been  attributed  to  that  drug.  The  pa- 
tient died  eight  days  after  adrenalin  and  cocain 
had  been  used  in  the  extraction  of  a  carious  tooth. 

Glandule  Suprarenalbs  Sicc^. — U.  S.  P. — 
Desiccated  Suprarenal  Glands  are  directed  to  be  ob- 
tained from,  the  sheep  or  ox,  freed  from  fat, 
cleaned,  dried  and  powdered.  One  part  of  desic- 
cated suprarenal  gland  represents  approximately 
6  parts  of  fresh  glands  free  from  fat. 

Average  dose :  0.25  gm.  (4  grains) . 

The  alkaloid  contained  in  the  suprarenal  glands 
has  been  variously  designated  as  epinephrin  by 
Abel,  suprarenin  by  Fiirth  and  adrenalin  by  Taka- 
mine.  The  trade  names  that  are  now  applied  to 
the  solutions  of  the  same  substance  are  legion,  and 
it  seems  very  unfortunate  indeed  that  the  commit- 
tee on  revision  of  the  Pharmacopeia  did  not  r^ecog- 
nize  the  alkaloidal  substance  in  an  official  way  and 
give  it  an  official  title.    The  only  effect  to  be  ex- 
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pected  from  the  internal  administration  of  the 
gland  or  its  alkaloid  is  the  local  constriction  that 
is  noticed  when  it  is  applied  to  the  mucous  mem- 
brane. The  solution  of  the  alkaloid  is  without  ef- 
fect on  blood  pressure  when  given  by  the  stomach 
and  when  injected  just  beneath  the  skin  it  pro- 
duces practically  no  effect,  except  a  local  vasocon- 
striction. The  dried  gland  is  unsuited,  of  course, 
for  intravenous  use. 


CHAPTER  IX. 

lEEITANTS,   EMOLLIENTS   AND   DEMUL- 
CENTS. 

There  are  so  many  substances  which  have  been 
used  as  irritants  under  varying  conditions  that  we 
can  not  attempt  to  do  more  than  mention  the  more 
useful  of  the  agents  frequently  employed  for  this 
purpose,  together  with  some  of  the  conditions  in 
which  clinical  experience  has  shown  them  to  be 
most  beneficial. 

While  the  employment  of  counter-irritants  is 
almost  wholly  empirical,  the  regions  of  the  skin 
which  Brunton  has  indicated  for  their  use  when  it 
is  desired  to  influence  the  internal:  organs  corre- 
spond well  with  those  which  Head  has  shown  to 
exhibit  tenderness  of  the  skin  in  connection  with 
diseases  of  the  same  organs. 

Brunton  directs  the  irritant  to  be  placed  over 
the  larynx,  ovaries  or  sciatic  nerve  for  affections  of 
those  parts,  over  the  ensiform  cartilage  for  gastric 
disturbance,  above  and  below  the  knee  in  rheuma- 
tism, over  the  ball  of  the  great  toe  (dorsal  surface) 
in  gout,  behind  the  ear  in  facial  neuralgia,  at  the 
base  of  the  brain  and  back  of  the  neck  for  cerebral 
affections,  and  along  the  dorsal  region  to  affect  the 
uterus. 

The  mildest  of  irritants  is  water  or  saline  solu- 
tion used  as  a  bath.  The  shock  of  the  cold  water 
applied  to  the  skin  and  the  slight  irritation  of  the 
subsequent  friction,  preferably  with  a  coarse  towel, 
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are  followed  by  a  reaction  attended  with  a  consid- 
erable and  lasting  stimulation.  Very  cold  water 
may  produce  too  great  a  shock  in  persons  who  are 
not  robust,  and  the  result  will  be  depression,  but 
there  can  be  little  doubt  that  baths  are  extremely 
beneficial  when  the  temperature  is  so  regulated 
that  a  healthy  glow  and  a  feeling  of  well-being 
succeed.  It  seems  that  the  question  of  the  useful- 
ness or  the  harm  of  cold  baths,  about  which  there 
has  been  so  much  contention,  resolves  itself  into  a 
question  of  individual  experience.  If  a  feeling  of 
exhilaration,  but  no  subsequent  depression,  fol- 
lows the  bath  it  is  not  harmful ;  if  no  such  exhila- 
ration occurs,  but  a  distinct  depression  is  observed, 
there  can  be  but  little  doubt  that  the  bath  is  doing 
harm.  In  such  cases  a  slight  increase  in  the  tem- 
perature of  the  water,  with  a  shorter  time  and 
more  rubbing,  may  secure  the  benefits  sought.  The 
same  person  may  require  different  conditions  of 
temperature  at  different  times,  corresponding  to 
variations  in  the  general  health. 

A  mixture  of  salts  is  sometimes  added  to  the 
bath  to  increase  the  slight  irritant  action. 

Even  milder  than  the  friction,  which  forms  so 
essential  a  part  of  the  bath,  is  the  irritant  action 
of  the  astringents,  which  have  been  discussed  in 
Chapter  VIII,  but  these  are  followed  by  lessened 
irritation,  hence  they  are  not  considered  among  the 
irritants. 

RUBEFACIENTS. 

Eubefaction  is  the  result  of  a  slight  irritation  of 
the  skin.  There  is  a  slight  increase  in  the  exudate 
from  the  capillaries,  and  if  the  irritation  be  not 


long  continued  this  exudate  is  reabsorbed  and  the 
part  speedily  returns  to  the  normal  condition. 

While  all  irritants,  mild  and  caustic,  cause  rube- 
faction,  we  shall  first  consider  those  which  are 
used  for  that  stage  alone,  and  take  up  the  vesi- 
cants, pustulants  and  caustics  later. 

ALCOHOL. 

Alcohol  alone,  diluted  with  water  or  in  the  form 
of  hamamelis  water,  alcoholic  tinctures,  spirits  or 
liniments,  is  used  more  frequently,  perhaps,  than 
any  other  mild  irritant,  with  the  possible  exception 
of  the  bath. 

Applications  containing  alcohol  are  useful  in 
painful  swellings,  bruises  and  a  great  variety  of 
minor  complaints  commonly  treated  in  the  house- 
hold without  calling  on  the  physician. 

While  it  is  probably  quite  unnecessary,  at  this 
late  date^  to  call  particular  attention  to  the  fact 
that  there  is  a  very  great  difference  between  the 
official,  or  ethyl,  alcohol  and  the  various  forms  of 
wood,  or  methyl,  alcohol,  nevertheless  the  insidi- 
ously poisonous  properties  of  the  latter  substance 
do  not  appear  to  be  well  appreciated  by  the  general 
public.  The  number  of  cases  of  blindness  and  of 
death  that  have  been  reported  by  BuUer  and  Wood^ 
amply  demonstrate  that  even  the  external  use  of 
any  form  of  wood  alcohol  is  not  entirely  free  from 
danger  and  that  its  use  in  any  form  of  medicinal 
preparation  should  not  be  countenanced  or  toler- 
ated. 

Among    the    numerous    preparations    of     the 

1.  The  Journal  A.  M.  A.,  Oct.  1,  8,  15,  22  and  29,  1904. 
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United  States  Pharmacopeia  that  have  been  used 
as  topical  applications,  largely  because  of  the  rube- 
facient properties  of  the  alcohol  that  they  contain, 
we  may  enumerate: 

Aqua  Hamamelidis. — ^U.  S.  P. — This  prepara- 
tion, more  popularly  known  as  extract  of  witch- 
hazel,  or  distilled  extract  of  witchhazel,  is  now,  for 
the  first  time,  included  in  the  Pharmacopeia. 
While  the  preparation  itself  has  been  known,  for 
many  years,  and  has  been  used  extensively  as  a 
household  remedy,  it  has  never  met  with  much 
favor  on  the  part  of  the  medical  profession.  The 
oflBcial  preparation  is  directed  to  contain  15  per 
cent,  of  alcohol  and  should  be  free  from  methyl 
alcohol  or  any  of  its  derivatives. . 

TiNCTURA  Arnicje. — ^U.  S.  P. — Tincturc  of 
arnica  represents  20  parts  of  the  dried  and  pow- 
dered flower  heads  of  Arnica  montana  in  diluted 
alcohol.  This  preparation  was  at  one  time  very 
popular  with  medical  practitioners  as  a  topical 
application  in  so-called  ^^sprains^'  and  in  bruises, 
but  is  now  seldom  employed.    The  same  is  true  of : 

TiNCTURA  Calendula. — ^U.  S.  P. — This  prepa- 
ration represents  20  per  cent,  of  the  dried  and 
powdered  florets  of  Calendula  officinalis,  the  well- 
known  marigold  of  our  gardens. 

Probably  the  most  objectionable  feature  in  con- 
nection with  the  use  of  any  of  the  official  tinctures 
as  topical  applications  is  their  tendency  to  stain. 
This  objection  is  largely  overcome  by  the  use  of 
the  simple  diluted  alcohol,  one  of  the  numerous 
unofficial  toilet  waters  or  colognes,  or  by  the  use 
of  one  or  the  other  of  the  official  spirits. 
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In  addition  to 

Spiritus  Frumenti. — ^U.  S.  P. — ^Whisky,  and 

Spiritus  Vini  Gallici. — U.  S.  P. — Brandy,  the 
most  frequently  used  of  this  class  of  prepara- 
tions is : 

Spiritus  Camphors. — ^U.  S.  P. — This  is  an 
alcoholic  solution  containing  10  per  cent,  of  cam- 
phor. 

Spiritus  Gaultheri^. — ^TJ.  S.  P. — This  con- 
tains 5  per  cent,  of  oil  of  gaultheria  in  alcohol. 

The  most  widely  used,  as  well  as  the  most  pop- 
ular, of  the  mildly  rubefacient  liniments  of  the 
Pharmacopeia  is : 

LiNiMENTUM  Saponis. — ^TJ.  S.  P. — Soap  Lini- 
ment is  variously  known  as  liquid  opodeldoc,  cam- 
phorated soap  liniment  and  camphorated  tincture 
of  soap.  It  contains  6  parts  of  soap,  4.5  parts  of 
camphor,  1  part  of  oil  of  rosemary  and  72  parts  of 
alcohol  with  sufficient  water  to  make  100  parts. 
This  preparation  has  long  been  popular  as  a  topical 
application  and  is  not  infrequently  used  as  a  ve- 
hicle for  other  more  active  rubefacients,  Sedatives 
and  anodynes. 

A  somewhat  typical  compound  liniment  is  the 

LiNiMENTUM  Chloroformi. — TJ.  S.  P. — This 
is  a  simple  mixture  of  30  parts  of  chloroform  with 
70  parts  of  soap  liniment,  and  constitutes  a  very 
good  illustration  of  the  possible  uses  of  soap  lini- 
ment as  a  solvent  or  vehicle. 

CHLOROFORM. 

Chloroform  is  one  of  the  more  active  rube- 
facients and  the  action  quickly  passes  this  stage  if 
its  use  be  continued.  Chloroform  readily  dissolves 
fat,  and,  being  very  volatile,  it  penetrates  quickly, 
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causing  considerable  redness  and  pain.  A  few 
drops  of  chloroform  placed  on  a  little  absorbent 
cotton  and  applied  over  a  painful  joint,  such  as  a 
bunion,  in  such  a  way  that  evaporation  of  the 
chloroform  is  prevented,  causes  a  good  deal  of  pain 
but  often  affords  speedy  relief.  It  should  not  be 
applied  in  this  way  for  longer  than  ten  or  fifteen 
minutes.  Chloroform  may  be  used  as  a  counter- 
irritant  by  putting  a  few  drops  on  cotton  in  a 
wide-mouthed  bottle  and  applying  the  mouth  of 
the  bottle  to  the  area  to  be  treated  for  a  few 
minutes  at  a  time.    >. 

Chloroform  liniment,  noted  above,  is  much  less 
painful,  or  not  at  all  so  in  most  cases,  and  is  much 
slower  in  producing  its  effects.  Chloroform  lini- 
ment is  usually  directed  to  be  applied  to  the  af- 
fected part  by  being  thoroughly  rubbed  in,  thus 
securing  the  additional  rubefacient  action  of  fric- 
tion. It  may,  however,  be  more  economically  ap- 
plied, and  is  frequently  quite  as  effective,  if  di- 
rected to  be  put  on  cotton,  applied  to  the  affected 
surface  and  then  covered  with  several  layers  of 
cloth  or  otherwise  prevented  from  evaporating  too 
rapidly. 

VOLATILE    OILS. 

All  the  volatile  oils  are  irritant,  their  action 
ranging  from  that  of  the  mild  sandalwood  or 
copaiba  oil  to  the  extremely  irritant  volatile  oil  of 
mustard  or  even  the  caustic  action  of  oil  of  cloves. 
The  use  of  the  milder  members  of  this  series  for 
their  effects  on  the  urinary  tract  will  be  mentioned 
in  connection  with  diuretics.  Some  of  the  volatile 
oils,  such  as  pennyroyal  and  savin  oils,  which  are 
somewhat  more  irritant,  have  been  employed  to 
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produce  abortion  by  reason  of  irritation  of  the  in- 
testine and  the  consequent  participation  in  the 
effects  by  the  uterus. 

Of  the  oflBcial  substances  that  are  more  or  less 
closely  connected  with  the  turpentine  group  and 
are  frequently  used  externally,  we  have : 

Oleum  Eosmarini. — U.  S.  P. — This  is  a  vola- 
tile oil  distilled  from  the  fresh  flowering  tops  of 
Rosmarinus  officinalis  and  is  one  of  the  ingredients 
in  the  well-known  soap  liniment. 

Oleum  Sabine. — ^U.  S.  P. — Oil  of  Savin  has 
been  quite  extensively  used  as  a  local  irritant.  It 
must  be  used  with  caution  in  order  to  guard 
against  the  tendency  to  act  as  a  vesicant. 

Oleum  Terebinthin^. — U.  S.  P. — Oil  of  Tur- 
pentine is  the  volatile  oil  distilled  from  turpen- 
tine. Even  as  an  external  application  it  is  not  in- 
frequently used  in  the  form  of 

Oleum  Terebinthin^  Rectificatum. — U.  S. 
P.— ^This  is  identical  with  oil  of  turpentine  in 
chemical  properties,  but  it  has  a  more  agreeable 
odor. 

Terebinthina. — U.  S.  P. — This  is  officially  de- 
scribed as  the  concrete  oleoresin  of  Pinus  palustris 
and  of  other  species  of  Pinus. 

Eesina. — U.  S.  P. — Rosin,  resin  or  colophony, 
is  the  residue  left  after  distilling  off  the  volatile 
oil  from  turpentine.  The  last  two  articles,  rosin 
and  turpentine,  are  interesting  only  as  constitu- 
ents of  several  official  preparations,  of  which  the 
best  known  are: 

Ceratum  Resins. — U.  S.  P. — This  is  a  cerate 
containing  35  parts  of  rosin,  15  parts  of  yellow 
wax  and  50  parts  of  lard. 
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Ceratum  Eesinje  Compositum. — ^U.  S.  P. — 
This  is  a  revival  of  the  one-time  official  Deshler^s 
salve.  It  contains  rosin,  yellow  wax,  prepared 
suet,  turpentine  and  linseed  oil. 

LiNiMENTUM  Tebebinthinje. — U.  S.  P. — This 
is  a  solution  of  65  parts  of  resin  cerate  in  35  parts 
of  oil  of  turpentine.  It  has  been  recommended  to 
be  used  in  place  of  the  oil  of  turpentine  as  a  local 
application  when  the  action  of  the  latter  might  be 
considered  as  too  irritating. 

Plasters  of  'Burgundy  pitch.  Burgundy  pitch 
with  cantharides  and  of  resin  were  formerly  of- 
ficial. In  practice  these  old-time  resin  plasters 
have  long  since  been  replaced  by  the  more  modern 
rubber-base  plasters. 

CAPSICUM. 

Capsicum. — ^U.  S.  P. — The  dried  ripe  fruit  of 
Capsicum  fastigiatum  constitutes  one  of  the  moet 
popular  of  the  rubefacients  used  at  the  present 
time.  Of  the  available  official  preparation  we 
have: 

Fluidextractum  Capsici. — U.  S.  P. — This  is 
made  with  strong  alcohol. 

TiNCTURA  Capsici. — U.  S.  P. — This  is  made 
with  a  mixture  of  95  parts  of  alcohol  with  5  parts 
of  water,  and  represents  10  per  cent,  of  the  crude 
drug. 

Either  of  these  preparations  may  be  used  diluted 
with  alcohol  or  with  soap  liniment  as  a  local  rube- 
facient or  irritant. 

Oleoresina  Capsici. — U.  S.  P. — This  is  made 
by  extracting  capsicum  with  acetone  and  may  be 
used  in  the  shape  of  the  plaster,  as  noted  above,  or 
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in  the  form  of  the  now  popular  mixture  with  pe- 
trolatum. 

The  best  representative  of  the  rubefacient  plas- 
ters now  in  use  is  the 

Emplastrum  Capsici. — U.  S.  P. — This  is  di- 
rected to  be  made  by  applying  a  thin  coating  of 
oleoresin  of  capsicum  to  adhesive  plaster. 

MENTHOL. 

Menthol. — U.  S.  P. — This  is  a  secondary  alco- 
hol obtained  from  the  oil  of  Mentha  piperita  or 
other  mint  oils. 

Camphorated  Chloral. — N.  F. — This  prepa- 
ration, quite  popular  in  some  parts  of  the  United 
States  as  a  local  application,  consists  of  equal 
parts  of  hydrated  chloral  and  camphor.  It  is  a 
thick,  oily-looking  liquid,  which  is  extremely  irri- 
tating. It  may  be  diluted  with  the  fatty  oils,  al- 
cohol or  soap  liniment. 

MUSTARD. 

Mustard  is  official  as: 

SiNAPis  Alba. — U.  S.  P. — White  Mustard  is 
the  seed  of  Sinapis  cUha. 

SiNAPis  Nigra. — U.  S.  P. — Black  Mustard  is 
the  seed  of  Brassica  nigra. 

Oleum  Sinapis  Volatile. — U.  S.  P. — This  is 
a  volatile  oil  obtained  from  black  mustard  (freed 
from  its  fatty  oil)  by  maceration  with  water  and 
subsequent  distillation. 

Charta  Sinapis. — U.  S.  P. — Mustard  Paper  is 
directed  to  be  made  by  coating  rather  thick,  well- 
sized  paper  with  a  mixture  of  rubber  cement  and 
powdered  black  mustard  which  has  been  deprived 
of  its  fatty  oil. 
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Mustard  foot  baths,  containing  one  or  two 
ounces  of  powdered  or  ground  mustard,  prefer- 
ably the  black,  thoroughly  mixed  with  a  gallon  of 
warm  water,  are  extremely  useful  for  the  relief  of 
mild  congestions  of  the  head  and  of  the  gastro- 
intestinal tract. 

Prompt  relief  is  often  obtained  in  this  way 
from  headache  and  from  pain  in  the  stomach.  In 
many  cases,  even  mild  attacks  of  indigestion  show 
decided  improvement  almost  immediately;  the 
action  is  further  accelerated  if  a  hot-water  bag 
is  placed  over  the  region  of  the  stomach  at  the 
same  time. 

The  feet  should  be  placed  in  the  bath  while  the 
legs  and  feet  are  briskly  rubbed  with  the  mustard 
water  for  ten  minutes  or  until  the  skin  is  red  and 
some  irritation  is  felt.  The  extremities  are  then 
rubbed  dry  with  a  coarse  towel  and  wrapped  in 
flannel  or  a  blanket.  When  a  slight  degree  of 
counter-irritation  is  desired  for  some  time,  a  mus- 
tard poultice  is  employed.  This  is  made  by  mixing 
one  part  of  the  ground  black  mustard  with  about 
five  parts  of  flour  (or  ten  parts  of  flour  in  the  case 
of  children),  and  mixing  with  enough  water  to 
form  a  mass.  This  is  then  spread  on  cheesecloth 
and  applied  at  once. 

Mustard  poultices  have  been  largely  replaced  by 
the  much  more  convenient  mustard  papers,  which 
are  dipped  in  tepid  water  and  applied  at  once. 
They  are  prone  to  become  worthless  in  damp  cli- 
mates, since  the  absorption  of  moisture  causes  the 
slow  development  of  the  volatile  oil,  which  then 
evaporates  as  fast  as  it  is  formed.  With  proper 
precaution,  however,  they  may  be  preserved  for  a 
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coDsiderable  length  of  time,  and  they  will  usually 
be  found  to  afford  the  most  convenient  means  of 
applying  counter-irritation. 

Baths  are  used  for  their  tonic  and  antipyretic 
action.  The  importance  of  friction — rubbing  with 
a  towel — after  a  bath  can  not  be  insisted  upon  too 
strongly,  for  the  cold  bath  is  potent  for  much  harm 
in  certain  conditions,  and  the  patient  may  pass 
into  collapse  if  the  proper  technic  is  not  observed 
in  such  cases.  The  antipyretic  effect  is  only  one, 
and  perhaps  even  a  minor,  use  of  the  bath  in 
typhoid  fever.  The  tonic  effect  is  absent,  and 
much  injury  may  be  done  when  the  cutaneous  cir- 
culation, as  evidenced  by  the  redness  of  the  skin, 
is  not  re-established  after  the  bath. 

The  regular  use  of  the  cold  bath  in  the  morning 
is  very  commonly  supposed  to  lessen  the  tendency 
to  catch  qpld. 

Mild  rubefacients,  such  as  alcohol,  soap  lini- 
ment, tincture  of  arnica  and  hamamelis  water, 
are  used  for  bruises  and  painful  swellings.  They 
induce  redness  of  the  skin  and  temporary  changes 
in  the  cutaneous  circulation,  but  their  use  beyond 
this  stage  is  not  indicated  in  these  affections. 

Oil  of  turpentine  may  be  applied  either  in  the 
form  of  the  oflBcial  liniment,  diluted  with  a  fatty 
oil,  or  it  may  be  used  in  substances  as  a  stupe ;  the 
latter  is  'made  by  saturating  a  cloth  with  hot  water, 
wringing  it  out  and  then  dropping  on  it  a  little 
oil  of  turpentine,  or  dipping  the  moist  cloth  into 
the  oil  of  turpentine  and  again  wringing  it  out 
and  applying  while  still  warm. 

Local  applications  of  this  kind  will  be  found 
useful  in  bronchitis. 
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Oil  of  turpentine  is  used  internally,  and  it  is 
applied  as  a  stupe  externally  for  the  excessive 
flatulence  often  seen  in  typhoid  fever;  the  lini- 
ment of  turpentine  is  occasionally  used  as  a  pro- 
tective in  the  treatment  of  burns. 

Resin  cerate  and. the  compound  resin  cerate  are 
used  to  stimulate  indolent  ulcers  such  as  are  often 
scon  after  burns  and  scalds. 

Spirit  of  camphor  may  be  used  in  much  the 
same  way,  as  well  as  by  local  application  for  head- 
ache and  neuralgia. 

Chloroform,  particularly  in  the  form  of  the  lini- 
ment, is  useful  as  an  anodyne  in  painful  inflam- 
mations of  the  superficial  tissues,  but  its  evapora- 
tion must  be  prevented  by  an  impermeable  cover- 
ing, such  as  oiled  silk. 

Capsicum  plaster  and  other  rubefaqients  are 
used  for  muscular  rheumatism,  neuralgia  and 
colic. 

Menthol  in  cones,  or  in  alcoholic  or  ethereal  so- 
lution, is  applied  to  the  skin  for  headache  and  neu- 
ralgia. It  causes  a  burning  sensation  and  then 
that  of  coolness. 

Oleoresin  of  capsicum  may  be  used  as  a  rube- 
facient in  the  form  of  an  ointment  made  as  fol- 
lows : 

I^.    Oleoresinae  capsici   gr.  xv        11 

Petrolati    giii     100| 

M.  Ft.  unguentum. 
Sig.:     Use  locally. 

Chloral  camphor  is  an  active  rubefacient,  but  it 
is  said  never  to  cause  blistering.  It  is  used  in 
toothache  and  in  neuralgia. 
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HEAT. 

The  uses  of  heat  are  so  numerous  and  so  well 
known  that  they  scarcely  require  further  mention 
at  this  time.  We  may  be  permitted  to  call  atten- 
tion, however,  to  some  of  the  various  forms  of 
cataplasms  or  poultices  that  are  frequently  used 
for  their  rubefacient  or  irritant  properties. 

Among  the  official  substances  that  are  frequently 
used  for  the  preparation  of  poultices  we  have : 

LiNUM. — U.  S.  P. — Linseed  or  flaxseed  is  the 
ripe  seed  of  Linum  usitatissimum. 

Ulmus. — U.  S.  P. — Elm  or  slippery  elm  is  the 
dried  bark  of  Ulmus  fulva,  deprived  of  its  peri- 
derm. 

Carbo  Ligni. — ^TJ.  S.  P. — This  is  charcoal  pre- 
pared from  soft  wood  and  powdered. 

Poultices  are  ordinarily  prepared  by  mixing  the 
requisite  amount  of  ground  flaxseed,  ground  elm 
bark  or  other  substance  with  enough  boiling  water 
to  make  a  rather  stiff  mass,  inclosing  this  in  a 
piece  of  gauze  or  muslin  and  applying  to  the  sur- 
face as  hot  as  it  can  be  borne. 

The  rubefacient  properties  of  a  poultice  may  be 
increased  by  the  addition  of  ground  mustard, 
tincture  of  capsicum  or  of  oil  of  turpentine.  For 
removing  fetor  or  to  act  as  disinfectants,  poultices 
may  have  added  to  them  powdered  charcoal,  chlor- 
inated lime  or  the  official  solution  of  chlorinated 
soda. 

The  present  edition  of  the  United  States  Phar- 
macopeia has  included  one  poultice,  as : 

Cataplasma  Kaolini. — U.  S.  P. — This  con- 
sists of  kaolin,  glycerin  and  boric  acid,  with  thy- 
mol, methyl  salicylate  and  oil  of  peppermint  as 
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admixture  to  give  it  a  pleasing  odor.  This  prepa- 
ration, like  other  poultices,  is  most  eflScaeious  when 
applied  hot,  but,  as  its  action  depends  to  a  very 
great  extent  on  the  rubefacient  properties  of  undi- 
luted glycerin,  due  precaution  should  be  taken  to 
prevent  the  absorption  of  water  or  of  watery  vapor 
during  the  course  of  preparation  or  when  heating 
it  preparatory  to  applying. 

Practically  the  same  preparation  is  being  of- 
fered to  the  medical  profession  at  the  present 
time  under  a  variety  of  trade  names,  and,  while 
the  combination  undoubtedly  has  uses,  many,  if 
not  all,  of  the  positive  claims  that  are  made  in  con- 
nection with  it  are,  to  say  the  least,  somewhat  ex- 
aggerated, and  the  preparation  should  not  be  ex- 
pected to  accomplish  more  than  might  reasonably 
be  expected  from  an  equivalent  application  of  heat 
and  mild  rubefacients. 

One  other  point  in  connection  with  this  particu- 
lar preparation  that  has  been  the  cause  of  some 
controversy  in  the  advertising  pages  of  medical 
journals  is  the  question  of  priority.  This  question 
may  safely  be  ignored,  as  the  mixture,  apart  from 
the  flavoring  ingredients,  can  not  be  said  to  be 
new.  Glycerin  magmas  have  been  known  and  used 
for  upward  of  half  a  century,  and  a  formula  for 
practically  an  identical  preparation  may  be  found 
in  the  Pharmaceutical  Journal,  London,  for 
March,  1858. 

Formic  acid  has  long  been  known  and  used  in 
domestic  practice  as  a  rubefacient.  In  Germany 
it  has  found  considerable  favor  in  regular  medicine 
and  is  official  in  the  German  Pharmacopeia  as  a 
24  per  cent,  solution  and  also  as  a  spirit  of  formic 
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acid,  the  latter  containing  4  per  cent,  of  the  oflScial 
solution  of  formic  acid  in  a  mixture  of  alcohol  and 
water. 

lODIN. 

The  official  preparations  of  iodin  that  are  used 
as  rubefacients  are: 

Liquor  Iodi  Compositus. — U.  S.  P. — This  is 
better  known  as  LugoPs  solution ;  it  contains  5  per 
cent,  of  iodin  and  10  per  cent,  of  potassium  iodid 
in  water. 

TiNCTURA  loDi. — U.  S.  P. — This  is  an  alcoholic 
solution  and  contains  7  per  cent,  of  iodin  and  5 
per  cent,  of  potassium  iodid. 

Unguentum  Iodi. — ^U.  ,S.  P. — This  contains  4 
per  cent,  of  iodin  and  4  per  cent,  of  potassium 
iodid  in  a  mixture  of  glycerin  and  benzoinated 
lard. 

Iodin  in  the  form  of  the  tincture  or  of  the  solu- 
tion is  very  commonly  applied  to  the  skin  as  a 
counter-irritant.  Repeated  applications  produce  a 
caustic  effect,  but  the  action  is  very  easily  con- 
trolled. One  great  disadvantage  possessed  by  the 
official  preparations  of  iodin  is  the  dark  staining 
of  the  skin.  Numerous  efforts  have  been  made  to 
obviate  this  by  using  so-called  colorless  tinctures  of 
iodin,  which  are  merely  solutions  of  iodids.  It  is 
much  better  to  apply  the  iodin  until  sufficient  irri- 
tation is  caused  and  then  remove  the  stain  by 
washing  with  dilute  solution  of  ammonia  water  or 
with  a  solution  of  sodium  thiosulphate. 

A  more  modem  preparation  of  iodin  that  prom- 
ises to  replace  the  official  preparations  as  an  ex- 
ternal application  is  a  solution  of  iodin  in  sa- 
ponated  petrolatum,  a  formula  for  which  will  be 
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found  in  the  latest  edition  of  the  National  Formu- 
lary. 

Sa]>onated  petrolatum  may  be  made  by  simply 
niixin«r: 

Liquid  potrolatum   jii      60 

Oleic  acid  Ji      30 

Spirit    of  ammonia Sss      16 

in  the  order  enumerated,  the  only  necessary  pre- 
eaution  being  to  use  preparations  that  correspond 
to  tlie  requirements  of  the  tJnited  States  Pharma- 
eo])oia. 

Tliis  simple  saponated  petrolatum  will  readily 
dissolve  iodin  up  to  10  per  cent,  of  its  weight.  A 
Ti  or  (»  j)er  cent,  solution  of  iodin,  however,  will  be 
fouml  to  be  the  most  useful  and  not  too  irritating. 

Probably  the  greatest  advantage  possessed  by 
a  preparation  of  this  kind  is  due  to  the  fact  that  it 
eauses  little  or  no  stain  and  may  be  readily  washed 
oir  with  soap  and  warm  water. 

Sa|HUiatod  petrolatum  may  also  be  used  for  ap- 
plying a  number  of  other  rubefacients,  such  as 
eamphor,  menthol,  chloroform,  methyl  salicylate 
and  turpentine. 

1'li(»  ordinary  hot  water  bag  has  come  into  such 
giMUM'al  use  for  the  application  of  heat  that  its 
nu^ntion  is  almost  superfluous,  but  we  will  be  per- 
niitl(Hl  to  remind  the  practitioner  of  the  fact  that 
I  his  aiTords  one  of  the  most  cleanly  means  of  secur- 
ing rubefaetion.  Wakefulness  due  to  cold  feet 
may  bo  ])revented  by  the  use  of  a  hot  water  bag. 
Those  (!overed  with  flannel  or  the  plain  bag 
wra])ped  in  eloth  retain  the  heat  much  longer  and 
are  much  less  liable  to  produce  burns. 

1'he  temperature  of  the  hot  water  bags  should 
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be  regulated  with  care,  as  burns  are  not  uncom- 
mon. The  bag  should  liot  be  used  when  it  is  too 
hot  to  be  borne  against  the  cheek. 

VESICANTS. 

Vesication  is  the  result  of  greater  irritation  than 
that  which  merely  causes  rubefaction.  The  exu- 
date from  the  blood  vessels  is  not  absorbed,  but 
collects  beneath  the  homy  layer  of  the  skin,  which 
it  can  not  penetrate,  but  which  it  separates  from 
the  layers  beneath.  Such  collections  of  fluid  are 
called  vesicles  or  blisters,  and  the  agents  which 
produce  them  are  termed  epispastics,  vesicants  or 
^T)listers.'' 

If  the  vesicle  is  ruptured  soon  after  it  has 
formed,  and  the  horny  layer  removed,  it  leaves  a 
tender  surface  of  the  skin  exposed;  this  is  irri- 
tated even  by  contact  with  the  air,  and,  being  eas- 
ily permeated,  it  is  liable  to  infection,  hence  it  is 
better  to  puncture  the  blister  with  a  sterile  needle 
inserted  at  the  periphery;  the  fluid  is  allowed  to 
escape  while  the  loose  layer  of  epidermis  is  left  in 
place  for  protection  until  a  new  hard  layer  is 
formed. 

While  there  is  some  sensory  stimulation,  vesica- 
tion may  occur,  with  merely  an  itching,  from 
slowly  acting  agents  which  do  not  penetrate  read- 

Those  agents  which,  applied  to  the  skin,  cause 
vesication  also  cause  an  irritation  of  the  mucous 
membrane,  but,  as  the  exudate  escapes  more  read- 
ily from  such  surfaces  vesication  does  not  usually 
occur. 

Vesicants,  and,  in  fact,  all  but  the  mildest  of 
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irritants,  such  as  heat,  are  contraindicted  in  the 
treatment  of  infants,  in  diabetics,  who  are  prone 
to  gangrene,  and  for  the  old  and  feeble. 

The  internal  use  of  irritants  which  are  excreted 
by  the  kidneys,  and  their  external  use  if  they  are 
absorbed,  as  sometimes  occurs  with  cantharides, 
are  to  be  avoided  in  nephritis;  in  such  cases 
stronger  ammonia  water  may  be  used,  but  it  is 
very  painful. 

Mustard  occasions  so  much  pain  before  blister- 
ing, owing  to  the  volatility  of  the  oil  of  ^mustard, 
which,  therefore,  penetrates  readily,  that  it  is  sel- 
dom used  to  produce  an  irritation  beyond  the  stage 
of  rubefaction. 

Cantharides  contains  cantharidin,  which,  though 
readily  volatile  at  a  higher  temperature,  is  not 
much  affected  at  the  body  temperature  and  does 
not  rapidly  penetrate  the  tissues,  hence  cantharides 
causes  vesication  with  but  little  pain  and  is  much 
the  most  popular  of  the  vesicating  agents. 

OFFICIAL    PREPARATIONS    OF    CANTHARIDES. 

Cantharis. — U.  S.  P. — Cantharides,  more 
popularly  known  as  Spanish  flies,  is  officially  de- 
scribed as  the  thoroughly  dried  beetle  of  Can- 
tharis vesicatoria.  The  powder  of  cantharides. 
which  is  the  form  of  the  drug  that  is  most  fre- 
quently found  in  the  shops,  is  grayish  brown  in 
color  with  shining  green  particles.  It  should  con- 
tain few  or  no  hairs. 

Ceratum  Cantharidis. — U.  S.  P. — Canthar- 
ides Cerate,  also  known  as  blistering  cerate  or 
blistering  plaster,  contains  32  parts  of  powdered 
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cantharides  in  a  mixture  of  liquid  petrolatum, 
yellow  wax^  rosin  and  lard.  Cantharides  cerate  is 
most  frequently  used  in  the  form  of  a  plaster, 
spread  on  the  oflBcial  adhesive  plaster  or  some  other 
suitable  grease-proof  material. 

CoLLODiUM  Cantharidatum. — U.  S.  P. — Can- 
tharidal  Collodion  represents  the  chloroform  sol- 
uble portion  of  60  parts  of  cantharides  dissolved 
in  sufficient  flexible  collodion  to  make  100  parts. 

TiNCTURA  Cantharidis. — ^U.  S.  P. — This  prep- 
aration represents  10  parts  of  cantharides  ex- 
tracted with  alcohol.  It  is  not  usually  efficient  as 
a  vesicant,  but  is  frequently  used  externally  as  an 
irritant  or  rubefacient. 

The  active  principle  of  cantharides  is  not  soluble 
in  water,  and,  as  the  normal  skin  is  usually  covered 
with  a  thin  film  of  perspiration,  the  necessary  pre- 
cautions must  be  taken  to  have  the  blistering  prep- 
aration come  in  contact  with  the  dry  skin. 

This  is  most  readily  accomplished  by  washing 
the  part  with  soap  and  water  and  wiping  it  with  a 
small  amount  of  strong  alcohol.  In  the  case  of  the 
cerate  or  plaster  the  alcohol  may  be  followed  by  a 
fatty  oil,  or,  better  still  the  surface  of  the  plaster 
may  be  thinly  coated  with  a  coating  of  oil. 

In  directing  the  use  of  a  blister  it  should  be  re- 
membered that  the  resulting  vesicle  is  usually 
larger  than  the  plaster  that  has  been  applied,  and 
the  size  of  the  latter,  therefore,  should  be  gauged 
accordingly. 

Cantharidal  collodion  is  simply  painted  on  the 
surface,  and  is  more  cleanly  than  the  cerate.  In 
using  blistering  collodion  the  same  precaution  of 
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thoroughly  cleansing  :the  skin^  with  soap  and  water^ 
and  alcohol,  ?hould  be  observed  so  as  to  insure 
vesication. 

Vesication  usually  ensues  in  about  six  hours 
after  the  application  of  the  vesicant,  but  a  some- 
wliat  longer  i)eriod  may  elapse  even  in  cases  in 
which  all  the  necessary  precautions  have  been  ob- 
servinl,  and  the  physician  should  allow  ample  time 
he  fort*  he  concludes  that  the  preparation  is  worth- 
less. 

Cantharidcs  is  prone  to  deteriorate  with  age, 
and  one  i^  often  inclined  to  attribute  the  failure  to 
lause  blistering,  to  the  worthlessness  of  the  pro- 
thut,  but  even  a  faultless  preparation  may  at  times 
fail  to  produce  vesication. 

The  now  widely  used  rubber-base  plaster  con- 
taining cantharides,  although  not  official,  has  many 
l^oints  of  advantage  over  the  less  cleanly  extem- 
poraneous })]aster  made  from  the  cerate.  After 
preparing  tlie  surface  of  the  skin,  as  indicated 
alnne,  tlie  plaster  is  smeared  over  with  a  thin 
tlhn  of  oil  and  applied  at  once.  After  causing 
sutlioient  vesication  it  can  be  removed  readily,  and 
in  this  res})eet  offers  some  advantage  over  the 
Mistering  collodion  which  continues  to  act  until 
exhausted. 

While  cantharides  is  commonly  employed  as  a 
vesicant,  it  is  sometimes  applied  for  a  shorter  time 
to  pivdnce  rubefaction,  and  its  irritant  action  is 
also  made  use  of  in  hair  tonics,  as  it  is  supposed 
to  stimulate  the  growth  of  hair. 

^riie  following  formula  fairly  represents  the 
form  of  mixture  commonly  used  as  a  hair  tonic: 
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I^.     Tincturae  cantharidis  fSii        8 

Ammonii  carbonatis   3i        4 

Spiritus  myrcise   f ^ii      60 

Aquae  q.  s.  ad f gvi    200 

M.  Sig.:  Apply  with  brush,  rubbing  into  the  scalp 
after  washing  with  tar  soap. 

For  this  preliminary  cleaning,  or  shampooing, 
Ihe  expensive  Packer's  tar  soap  has  no  advantage 
over  the  very  much  cheaper  tar  soap  generally 
used  by  machinists  for  washing  grease  from  the 
hands. 

Cantharides  is  commonly  recommended  for  the 
treatment  of  baldness,  but,  like  every  other  agent 
used  for  this  purpose,  it  is  usually  ineffective. 

Where  an  oleaginous  preparation,  containing 
cantharides,  is  desired,  the  following  may  be  used : 

I^.    Olei  ricini 

Tincturae  cantharidis,  aa f 3ii        8 

Spiritus  myrciae f Si      30 

Alcoholis  q.  s.  ad fgvi     200 

M.     Sig.:     Apply  locally  to  scalp. 

The  toxicology  of  canjtharides  is  of  some  im- 
portance because  the  laity  has  an  exaggerated  idea 
of  its  eflBciency  as  an  aphrodisiac  without  a  cor- 
responding appreciation  of  its  harmful  effects  on 
the  kidneys. 

Poison  oak  has  been  used  as  an  irritant,  but  it 
is  wholly  unsuited  for  the  purpose  because  of  the 
extraordinary  activity  of  the  irritant  principle, 
the  uncertainty  of  its  action,  and  the  inability  to 
control  it,  which  render  it  far  inferior  to  many 
other  available  irritants. 

It  is  of  considerable  toxicologic  interest  because 
of  the  frequency  with  which  accidental  poisoning 
occurs,  either  from  handling  it  or  merely  coming 
into  the  immediate  neighborhood,  since  even  dust 
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soap  and  warm  water  to  remove  even  traces  of  the 
fluid  from  the  vesicles,  and  the  soap  paste  or  the 
solution  of  lead  acetate  applied. 

Fluidextract  of  grindelia  robusta,  diluted  with 
water,  or  with  a  saturated  solution  of  sodium  bi- 
carbonate (about  6  per  cont.)  has  had  a  special 
reputation  as  a  wash  for  the  treatment  of  poison 
oak. 

PUSTULANTS. 

Pustulants  are  those  irritants  which  give  rise  to 
pustules  instead  of  vesicles.  The  pustulants  ap- 
pear to  be  unable  to  affect  the  skin  through  the 
horny  layer  as  a  rule,  but  can  only  penetrate  the 
orifices  of  the  glands.  They  are  much  less  fre- 
quently used  than  the  rubefacients  and  the  vesi- 
cants. 

As  tartar  emetic  is  not  irritant  except  in  acid 
solution  it  has  been  suggested  that  it  is  decom- 
posed by  acids  in  the  cutaneous  glands,  and  there 
produces  pustulation. 

Croton  oil  owes  its  irritant  action  to  crotonoleic 
acid,  which  exists  mainly  in  combination  as  a  fat. 
This  fat  is  not  affected  by  the  gastric  juice,  but 
is  split  up  in  the  intestines  and  the  crotonoleic  acid 
is  then  able  to  exert  its  violent  irritation  result- 
ing in  purgation. 

Applied  to  the  skin  croton  oil  causes  pustula- 
tion. It  is  not  now  so  much  used  externally  or 
internally  as  it  was  formerly. 

OFFICIAL   PUSTULANTS. 

Antimonii  et  Potassii  Tartras. — U.  S.  P. — 
Antimony  and  Potassium  Tartrate,  more  common- 
ly known  as  tartar  emetic,  is  usually  seen  as  a 
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white  granular  powder,  without  odor,  and  having 
a  sweet,  afterward  disagreeable  metallic  taste.  It 
is  soluble  in  about  16  parts  of  cold  water,  but  is 
much  more  readily  soluble  in  hot  water. 

Antimony  and  potassium  tartrate  may  be  used 
externally,  as  a  pustulant,  either  in  the  form  of 
the  powder,  in  aqueous  solution,  or  in  the  form  of 
an  ointment.  The  German  Pharmacopeia  contains 
a  formula  for  the  latter  preparation  that  appears 
to  be  quite  popular  on  the  continent  of  Europe. 
This  is  a  simple  mixture  of  20  parts  of  antimony 
and  potassium  tartrate,  with  80  parts  of  petrola- 
tum. 

Because  of  its  irritant  action  tartar  emetic  pro- 
duces nausea  or  emesis,  when  taken  internally,  ac- 
according  to  the  amount  employed.  It  is  much  more 
frequently  used  as  a  nauseant  than  as  an  emetic, 
and  least  often  as  a  pustulant ;  for  the  latter  pur- 
pose it  will  be  found  to  be  preferable  to  use  it  in 
,the  form  of  an  ointment,  similar  to  the  one  re- 
ferred to  above,  simply  rubbed  on  the  skin. 

Oleum  Tiglii. — U.  S.  P. — Croton  oil  is  de- 
scribed as  a  fixed  oil  expressed  from  Croton  Tig- 
Hum.  It  occurs  as  a  pale  yellow,  or  brownish  yel- 
low, viscid,  fluorescent  liquid,  having  a  mild,  oily, 
afterward  acrid  and  burning  taste.  In  eastern 
countries  croton  oil  appears  to  have  been  known 
from  a  very  early  period.  It  was  known  in  Europe 
several  centuries  ago,  but  fell  into  disuse  and  was 
reintroduced  there  with  several  other  drugs  from 
India,  about  1813. 

CAUSTICS. 

Caustics  are  irritants  which  either  cause  violent 
inflammation,  resulting  in  necrosis,  or  dissolve  the 
tissue  by  direct  chemic  action. 
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Caustics  may  be  used  to  produce  counter-irrita- 
tion alone,  to  remove  exuberant  or  diseased  tissue, 
or,  in  diluted  form,  to  stimulate  non-granulating 
surfaces. 

Apart  from  the  use  of  the  thermocautery  in 
surgery,  that  of  lunar  caustic  for  exuberant 
growths  and  non-granulating  tissues,  and  of  ar- 
senic for  the  destruction  of  the  nerves  of  teeth, 
caustics  are  not  very  widely  used  at  the  present 
time. 

The  number  of  substances  possessing  a  corrosive 
action  is,  of  course,  very  great,  but  many  of  them 
are  not  suited  for  therapeutic  use,  thus  the  strong 
alkalies,  such  as  caustic  potash  and  caustic  soda, 
dissolve  the  tissue  and  penetrate  deeply,  hence 
their  action  is  not  easily  controlled,  besides  they 
are  very  painful. 

Potassium  hydroxid,  better  known,  perhaps,  as 
potassa,  is  sometimes  used  to  soften  and  to  remove 
the  callus  of  corns  and  warts. 

The  action  of  silver  nitrate,  and  of  copper  sul- 
phate, in  the  form  of  molded  sticks,  or  cones,  is  so 
easily  controlled  that  they  are  very  commonly  used. 

Argenti  Nitras. — U.  S.  P. — Silver  Nitrate, 
which  appears  to  have  been  known  to  Geber  as 
lapis  infernalis  in  the  eighth  century,  has  been 
used  extensively.  It  occurs  as  colorless  crystals, 
which  are  freely  soluble  in  about  one  part  of  water 
and  melt  or  fuse  at  200°  C.  (392°  F.).  This 
latter  feature  is  taken  advantage  of  in  making  the 
oflBcial  forms  of  fused  silver  nitrate,  and  is  also  of 
advantage  in  forming  extemporaneous  prepara- 
tions, for  local  application,  by  melting  or  fusing 
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silver  nitrate  on  to  suitable  metallic  instruments 
such  as  sounds. 

Argenti  Kitras  Fusus. — U.  S.  P. — Molded 
Silver  Nitrate  contains  about  95  per  cent,  of  silver 
nitrate,  with  a  small  amount  of  silver  chlorid, 
which  is  added  to  make  the  sticks  tough  and 
fibrous. 

Argenti  Nitras  Mitigatcs. — U.  S.  P. — ^Miti- 
gated Silver  Nitrate  is  composed  of  one  part  of  sil- 
v{T  nitrate  and  two  parts  of  potassium  nitrate 
fused  togetlier. 

CuPRi  Sulphas. — U.  S.  P. — Copper  Sulphate 
or  blue  vitriol  occurs  as  large,  transparent  deep 
blue  crystals.  For  external  use  these  crystals  maj 
be  rasped  or  filed  into  suitable  shape,  and  are  then 
used  in  very  much  the  same  way  as  are  the  sticks 
of  silver  nitrate. 

Tlie  various  uses  of  these  agents  are  so  well 
known  that  they  scarcely  require  extended  treat- 
ment lioro. 

When  tlio  lunar  caustic  is  used  on  exuberant 
granwlations  care  should  be  taken  to  avoid  bring- 
ing it  into  contact  witli  the  newly  formed  skin, 
which  is  rooognizcMl  only  us  a  bluish  line,  since  this 
occasions  ])nin  and  is,  of  course,  destructive  of  the 
very  object  it  is  intended  to  promote. 

arsknic  and  zinc  chlorid. 

AusKNi  I'lnoxiDUM. — U.  S.  P. — Arsenic  Tri- 
oxid,  also  known  as  arsenous  acid  and  as  white 
ar8(»nic;  occurs  most  frequently  as  an  odorless  and 
iaslclcss  white  ])owder,  that  is  but  slowly  soluble  in 
about  100  parts  of  water. 

ZiNoi  OiiLORTDUM. — U.  S.  P. — Ziuc  Chlorid  oc- 
curs as  a  white  granular  powder  or  a  porcelain- 
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like  mass.  It  is  freely  soluble  in  water,  but  the 
solution  decomposes,  on  long  standing  or  boiling, 
depositing  a  basic  salt. 

Arsenic  and  zinc  chlorid  have  been  used  to  de- 
stroy cancerous  growths.  Arsenic,  particularly, 
has  been  widely  used  as  the  active  constituent  of 
various  cancer  cures  that  have  been  proposed  by 
regular,  as  well  as  irregular,  practitioners.  Its 
action  is  very  slow,  and,  therefore,  it  can  be  readily 
controlled,  but  it  occasions  considerable  pain. 
Arsenic  may  be  employed  in  the  form  of  powder, 
as  an  ointment,  either  with  lard  or  petrolatum, 
or  as  a  paste.  In  the  latter  case  the  arsenic  is 
suitably  diluted  with  either  starch  or  powdered 
althaea,  and  subsequently  mixed  with  water  to 
which  a  trace  of  gum  or  mucilage  has  been  added. 
At  present  arsenic  is  frequently  used  for  the  de- 
struction of  the  nerves  in  carious  teeth. 

Zinc  chlorid  is  seldom  used  for  its  local  corro- 
sive action.  It  may  be  used  in  aqueous  solution  or 
fused  on  to  suitable  metallic  instruments,  much  as 
silver  nitrate  is  employed. 

Mercuric  chlorid  is  the  most  corrosive  of  the 
metallic  salts,  but  it  is  too  toxic  to  permit  of  its 
general  employment  for  its  local  caustic  action. 

SOME    OTHER    OFFICIAL    CAUSTICS. 

AciDUM  NiTRicuM. — U.  S.  P. — The  oflBcial 
Nitric  Acid  contains  68  per  cent,  by  weight,  of 
absolute  nitric  acid,  and  occurs  as  a  colorless, 
fuming  liquid  that  is  very  caustic  and  corrosive. 

Liquor  Hydrargyri  Nitratis. — U.  S.  P. — So- 
lution of  Mercuric  Nitrate  occurs  as  a  clear,  nearly 
colorless  liquid,  having  a  faint  odor  of  nitric  acid 
and  a  strongly  acid  reaction.     It  should  contain 


228  PHARMACOPEIA   AND   PHYSICIAN. 

about  60  per  cent,  of  mercuric  nitrate  and  about 
11  per  cent,  of  free  nitric  acid. 

UxGUEXTUM  Hydrargyri  Nitratis. — ^U.  S.  P. 
— Ointment  of  Mercuric  Nitrate  is  made  by  dis- 
solving 7  parts  of  mercury  in  10.5  parts  of  nitric 
acid  and  adding  this  solution  to  76  parts  of  lard 
that  lias  previously  been  partially  decomposed  by  7 
])arts  of  nitric  acid,  and  continuing  the  heat,  if 
necessary,  until  the  reaction  is  completed.  The  re- 
sulting ointment  should  have  a  bright  yellow  color, 
whence  its  popular  name,  "citrine  ointment.^^ 

Unguentum  Hydrargyri  Ammoniati. — U.  S. 
■p. — The  Ointment  of  Ammoniated  Mercury  is 
now  directed  to  be  made  by  mixing  10  parts  of  am- 
moniated mercury  with  50  parts  of  white  petro- 
latum and  40  parts  of  hydrous  wool  fat. 

CiiROMii  Trioxidum. — U.  S.  P. — Chromium 
Trioxid,  commonly  called  chromic  acid,  should  be 
kept  in  glass  stoppered  bottles  and  great  caution 
should  be  observed  to  avoid  bringing  it  in  contact 
with  organic  substances,  such  as  cork,  tannin, 
sugar  alcohol,  etc.,  as  dangerous  accidents  might 
result  because  of  its  violent  action  as  an  oxidizing 
agent. 

Nitric  acid  is  a  popular  domestic  remedy  for 
the  removal  of  warts.  The  surrounding  surface 
should  be  thickly  covered  wdth  petrolatum  and  a 
single  drop  at  a  time  of  the  acid  applied  to  the 
excrescence. 

Solution  of  mercuric  nitrate  is  sometimes  used 
for  chancres  and  where  it  is  desired  to  destroy  the 
tissue. 

The  ointment  of  mercuric  nitrate  is  used  more 
frequently  than  the  solution ;  it  is  not  so  corrosive. 
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but  is  an  active  stimulant  in  syphilitic  ulcers;  it 
is  also  used  in  parasitic  diseases  of  the  skin.  In 
the  undiluted  state  it  is  too  caustic  for  general  use 
and  is,  therefore,  usually  diluted  with  lard.  Oint- 
ment of  ammoniated  mercury  is  used  in  much  the 
same  conditions  as  the  ointment  of  the  mercuric 
nitrate.  A  20  per  cent,  solution  of  chromium 
trioxid  is  sometimes  used  for  the  removal  of  warts 
as  well  as  for  condylomata.  Its  use  is  not  without 
danger  and  it  should  not  be  applied  to  a  large 
surface. 

EMOLLIENTS. 

The  word  emollient  is  derived  from  emollio,  to 
soften;  demulcent  comes  from  demulceo,  to 
sjnooth.  Since  the  same  agent  is  usually  demulcent 
as  well  as  emollient,  the  term  to  be  used  depends 
on  the  tissue  to  which  the  agent  is  to  be  applied, 
rather  than  on  the  medicinal  agent  itself.  Mucous 
membranes  rarely  require  softening,  but  an  in- 
flamed skin  is  frequently  hard  and  rough,  we 
therefore  speak  of  applying  demulcents  to  mucous 
membranes  and  emollients  to  the  skin. 

Not  only  bland  oily  substances  and  fats,  but 
mucilages  and  diluted  glycerin  act  as  emollients. 
Glycerin,  when  diluted  with  water^  and  rubbed 
into  the  skin,  prevents  it  from  becoming  dry  and 
harsh,  and  the  tendency  to  crack.  Oils  and  fats 
penetrate  the  skin  and  render  it  soft. 

SOME  OFFICIAL  EMOLLIENTS. 

Adeps  Lan^  Hydrosus. — U.  S.  P. — This  prep- 
aration, formerly  called  lanolin,  is  the  purified  fat 
of  the  wool  of  sheep  {Ovis  aries),  mixed  with 
about  30  per  cent,  of  water. 
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Glycerikum. — U.  S.  p. — GlTcerin  or  glycerol 
is  a  clear  colorless  liquid  of  STrupy  consistence,  ob- 
tainoj  hy  the  dei^om position  of  vegetable  or  animal 
fat?.  Anhyrlrous  glycerin  is  slightly  rubefacient, 
liut  wht*n  fliluteil  it  is.  as  prcTiously  stated,  an  eflB- 
r'u'Tit  emollient. 

^frcir^vr.o  Tra<;acaxtiije. — TJ.  S.  P. — ^Mucilage 
of  Trairafanth  contains  6  per  cent,  of  tragacanth 
ami  IS  per  cent,  of  glycerin,  with  enough  water  to 
make  100  parts. 

Peti:ol.\tum. — U.  S.  P. — Under  this  general 
lioa<lin;x  the  present  Pharmacopeia  includes  what 
wa?  formerly  known  as  hard  and  soft  petrolatum. 

IVtrolatum,  a  mixture  of  hydrocarbons,  of  the 
methane  series,  is  obtained  from  petroleum  and 
should  ])e  of  about  the  consistence  of  an  ointment. 
I'lie  official  substance  may  vary  in  color  from  yel- 
low to  light  amber  and  have  a  melting  point  vary- 
incr  from  45°  to  4S°  C.  (113°  to  118.4'  P.).  In 
addition  to  this,  which  is  popularly  known  as  yel- 
low ])etrolatum,  the  Pharmacopeia  also  includes: 

Pktuolatum  Album. — V.  S.  P. — This  is  a 
white  unctuous  mass,  of  about  the  consistence  of 
ointment,  that  otherwise  has  the  same  chemical 
and  physical  characteristics  as  petrolatum. 

Pktuolatum  Liquidum. — TJ.  S.  P. — Liquid 
IVtrolatum  is  a  colorless  or  only  slightly  yellowish, 
oily,  transparent  liquid  without  odor  or  taste,  but 
giving  off,  when  heated,  a  slight  odor  of  petrola- 
tum. 

Of  the  vegetable  oils  that  are  useful  as  demul- 
cents, it  will  suffice  to  enumerate : 

Oleum  AMYGDALiE  Expressum. — U.  S.  P. — 
Expressed  Oil  of  Almonds. 


EMOLLIENTS.  231 

Oleum  Gossypii  Seminis. — U.  S.  P. — Cotton 
Seed  Oil. 

Oleum  Oliv^.— U.  S.  P.— Olive  Oil. 

Oleum  Theobromatib. — ^U.  S.  P. — Oil  of 
Theobroma,  so-called  "cocoa^^  butter. 

Of  the  several  oflfieial  preparations  used  as 
emollients,  we  may  mention: 

Ceratum. — U.  S.  P. — Cerate  consists  of  30 
parts  of  white  wax,  20  parts  of  white  petrolatum 
and  50  parts  of  benzoinated  lard. 

Unguentum. — ^U.  S.  P. — Ointment  consists  of 
20  parts  of  white  wax  and  80  parts  of  benzoinated 
lard.  These  two  preparations  are  used  as  emol- 
lients or  as  the  bases  for  active  medicinal  sub- 
stances. 

Linimentum  Calcis. — U.  S.  P. — Lime  Lini- 
ment, or  Carron  oil,  so  called  from  the  name  of  the 
iron  works  in  England  where  this  preparation  had 
its  origin,  consists  of  equal  parts  of  lime  water  and 
linseed  oil.  It  has  long  been  in  use  as  a  popular 
dressing  for  superficial  burns  and  constitutes  a 
readily  applied  and  effective  non-antiseptic  remedy 
that  rapidly  allays  the  accompanying  pain.  If 
there  has  been  extensive  destruction  of  tissue,  this 
remedy  should  be  avoided,  as  it  is  not  alone  diflB- 
cult  to  remove,  but  also  forms  a  covering  beneath 
which  bacteria  may  proliferate  safe  from  the  reach 
of  antiseptics. 

Unguentum  Aqu^  Eos^. — ^U.  S.  P. — Oint- 
ment of  Eose  Water,  or,  as  it  is  usually  called,  cold 
cream.  This  ointment  consists  of  a  mixture  of 
spermaceti,  white  wax,  expressed  oil  of  almonds, 
sodium  borate  and  rose  water,  and  in  one  form  or 
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another  has  been  the  most  popular  of  the  mild 
emollients  from  the  time  of  its  originator,  Galen. 

Emollients  are  used  for  the  protection  of  in- 
flamed skin  against  irritants,  the  choice  depending 
on  individual  preference  or  convenience  rather 
than  on  the  nature  of  the  drug.  Thus  mucilage  of 
tragacanth,  ointment  of  rose  water  and  petrolatum 
differ  widely  in  their  physical  properties,  but  they 
are  all  used  for  chapped  hands,  sunburn,  and  to 
soften  the  skin  when  it  is  rough  and  hard. 

The  bland  oils  and  ointments  penetrate  the  skin 
more  readily  than  does  diluted  glycerin,  and, 
therefore,  they  are  to  be  preferred  as  emollients 
when  they  are  also  to  serve  as  carriers  of  medicinal 
substances  intended  for  absorption. 

Diluted  glycerin  is  an  excellent  agent  for  soft- 
ening the  skin,  but  is  somewhat  irritant,  and  when 
the  sensitive  layers  of  the  skin  are  exposed,  a  bland 
oil  or  ointment,  such  as  cold  cream,  is  to  be  pre- 
ferred. 

To  prevent  chapping  of  the  skin  when  it  is  ex- 
posed to  the  wind,  to  alternate  wetting  and  drying, 
or  to  irritants,  the  mucilage  of  tragacanth,  pre- 
ferably mixed  with  an  equal  portion  of  glycerin, 
will  be  found  useful.  The  exposed  surface  is 
washed  with  warm  water  and  soap  to  soften  the 
akin,  and  while  it  is  still  moist,  but  not  wet,  a 
little  of  the  mucilage,  or  the  mixture  of  mucilage 
and  glycerin,  is  rubbed  into  the  surface  until  the 
latter  feels  smooth.  Instead  of  the  tragacanth 
mixture  the  following  may  be  preferred  by  some, 
but  it  is  somewhat  irritant  to  very  delicate  skin : 

One  ounce  of  glycerin  soap  is  reduced  to  shav- 
ings and  dissolved  with  the  aid  of  gentle  heat,  in 
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half  a  pint  of  a  mixture  of  equal  parts  of  glycerin 
and  water.  This  mixture  solidifies  on  cooling,  and 
a  piece  about  twice  the  size  of  a  pea  is  to  be  rubbed 
into  the  ftioist  skin  as  often  as  may  be  necessary. 
Those  who  work  with  irritant  or  corrosive  chemi- 
cals will  find  this  an  excellent  agent  for  keeping 
the  hands  soft. 

A  liquid  preparation  that  has  met  with  consid- 
erable favor  may  be  made  by  mixing  ten  parts  of 
tincture  of  benzoin,  fifty  parts  of  water,  and  forty 
parts  of  glycerin.  To  secure  a  homogeneous  mix- 
ture the  water  should  be  gradually  added  to  the 
tincture  of  benzoin,  and  the  glycerin  added  to  this 
mixture.  If  the  resulting  mixture  should  still  be 
irritating  the  amount  of  glycerin  may  be  further 
reduced,  with  a  corresponding  increase  in  the 
quantity  of  the  water.  If  rose  water  were  substi- 
tuted for  the  water  in  the  above  formuk  the  re- 
sulting mixture  would  simulate  some  of  the  well- 
known  and  widely-advertised  proprietary  toilet 
preparations  of  glycerin  and  roses. 


CHAPTER   X. 

LOCAL  ANESTHETICS   AND   ANODYNES. 

The  introduction  of  cocain  marked  a  decided  ad- 
vance in  the  production  of  local  anesthesia. 

Previous  to  that,  freezing  the  part  by  immersion 
in  a  mixture  of  salt  and  snow,  or  shaved  ice,  or  by 
spraying  with  ether  or  other  volatile  liquid,  was 
used,  and,  while  a  procedure  of  this  kind  does  pro- 
duce complete  anesthesia,  the  pain  experienced 
during  the  freezing  and  thawing  greatly  exceeds 
that  which  would  be  caused  by  such  a  simple 
operation  as  opening  an  abscess  or  the  removal  of 
a  small  foreign  body,  such  as  a  splinter  or  piece  of 
glass,  when  readily  accessible.  It  is  because  of  the 
inherent  dread  which  the  average  person  has  of 
the  surgeon's  knife,  that  he  will  undergo  suffering 
akin  to  that  with  which  he  is  familiar,  rather  than 
endure  a  lesser  one  which  seems  dreadful  because 
it  is  unfamiliar. 

It  is  also  true  that  the  injection  of  cocain  some- 
times causes  more  pain  than  would  the  operation 
for  which  it  is  given,  and,  since  surgical  operations 
have  become  so  much  more  common  than  they  were 
formerly,  many  adults  willingly  bear  the  brief, 
sharp  pain  of  a  simple  incision,  rather  than  resort 
to  cocain,  which  has  come  into  a  certain  disrepute 
because  of  the  abuse  of  it  by  its  victims,  the  ma- 
jority of  whom  have  become  such  through  the  use 
of  supposedly  harmless  nostrums  pretending  to  be 
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valuable  remedies  for  hay  fever  and  other  minor 
affections. 

Cocain,  which  is  methyl-benzoyl-ecgonin,  shows 
a  certain  chemical  analogy  to  atropin  and  aconitin, 
which  resemble  it  somewhat  in  their  action  on 
sensory  nerves,  and  it  is  also  related  to  phenol 
through  the  benzoyl  group,  since  benzoic  acid  dif- 
fers from  phenol  only  by  having  a  COOH  group  in 
place  of  the  OH  of  the  phenol.  The  anesthetic 
action  of  phenol  is  second  only  to  that  of  cocain. 

Aside  from  the  systemic  effect,  which  we  need 
not  fully  detail  here,  cocain  paralyzes  sensory  nerve 
endings  with-  which  it  comes  in  contact  and  even 
nerve  trunks  when  in  suflBcient  concentration;  if 
the  solution  is  sufficiently  dilute  and  the  action  not 
too  long  continued,  the  nerve  endings  rapidly  re- 
turn to  normal  (the  nerve  trunk  more  slowly), 
when  the  application  is  discontinued  and  the  co- 
cain removed  by  absorption  into  the  general  circu- 
lation, or  evacuated. 

It  is  denied  that  cocain  has  a  specific  action  on 
the  sensory  nerve  endings,  their  more  exposed  situ- 
ation explaining  the  more  prompt  effect  on  them. 

When  a  fairly  strong  solution  (3  per  cent.)  is 
injected  into  the  area  about  a  nerve  trunk,  or  an 
even  weaker  solution,  2  per  cent.,  within  the  nerve 
sheath,  both  sensory  and  motor  paralysis  occur  in 
about  fifteen  minutes,  affecting,  of  course,  the  en- 
tire distribution  of  the  nerve,  the  effect  lasting  for 
some  hours  after  intraneural  injection. 

Since  aqueous  solutions  are  not  absorbed  from 
the  unbroken  skin,  they  must  be  injected  beneath 
the  epidermis,  at  least,  in  order  that  they  may 
come  into  actual  contact  with  the  nerve  ends. 
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When  the  solution  is  injected  deeply  into  the 
muscular  tissue  the  greater  part  of  it  passes  into 
the  general  circulation  and  is  lost  so  far  as  local 
action  is  concerned.  To  avoid  this,  it  is  better  to 
inject  the  solution  between  the  layers  of  the  skin, 
at  the  same  time  limiting  the  circulation  in  the 
part  as  much  as  possible  by  compressing  the  blood 
vessels,  preferably  with  a  rubber  band  or  other 
tight  bandage. 

Practically,  the  same  object  may  be  achieved  by 
the  use  of  a  solution  of  the  alkaloid  of  the  supra- 
renal gland  immediately  preceding  the  injection  of 
the  solution  of  cocain.  The  injection  of  the  solu- 
tion of  suprarenal  alkaloid  (epinephrin,  adrenalin 
or  one  of  the  other  trade  preparations)  causes  a 
local  vasoconstriction  that  in  turn  prevents  the 
rapid  absorption  of  the  cocain  solution  into  the 
general  circulation,  and  also  prevents,  for  the  time 
being,  the  excessive  hemorrhage  that  is  so  objec- 
tionable in  minor  operations.  When  it  is  neces- 
sary for  the  solution  of  cocain  to  diffuse  through 
a  part,  a  moment  should  elapse  after  the  injection 
before  applying  the  constricting  bandage. 

The  combined  use  of  suprarenal  alkaloid  and 
of  cocain  has  proved  to  be  of  particular  advantage 
in  the  eye  and  in  the  nose.  One  reason,  and  prob- 
ably the  most  weighty  one,  is  to  be  found  in  the 
fact  that  normal  mucous  surfaces  have  a  tendency 
to  absorb  cocain  very  rapidly. 

When  cocain  is  applied  to  mucous  membranes, 
either  in  powder  or  in  solution,  it  causes  its  local 
effects  for  a  short  time  and  is  then  absorbed,  pro- 
ducing its  systemic  action.  Herein  lies  one  of  the 
chief  sources  of  danger  of  the  many  so-called  hay- 
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fever  remedies,  which  virtually  consist  of  cocain 
with  some  diluent  powder,  such  as  sugar  of  milk, 
and  are  intended  to  induce  and  to  continue  the 
truly  terrible  cocain  habit. 

Owing  to  the  brief  action  and  rapid  absorption, 
frequent  repetition  is  necessary  to  secure  relief  in 
"colds^^  and  the  user  is  peculiarly  liable  to  become 
addicted  to  the  habit  which,  in  its  baneful  effects, 
is  not  exceeded,  perhaps,  in  the  whole  range  of 
drug  addiction,  not  even  excepting  alcoholism.  As 
a  matter  of  fact,  many  of  the  so-called  hay-fever 
nostrums  are  intende'd  primarily  for  supplying 
those  who  are  already  victims  of  the  habit  and  who 
would  find  difficulty  in  buying  the  drug  under  its 
correct  name.  This  practice  may  be  said  to  con- 
stitute a  disgraceful  example  of  the  lack  of  proper 
control  of  the  nefarious  nostrum  traffic  by  the  law. 

We  should  be  particularly  careful  to  warn  pa- 
tients and  others  against  the  insidiousness  of  this 
type  of  self-medication  that  our  skirts  may  at 
least  be  kept  clean  in  connection  with  this  one 
phase  of  the  evil. 

Cocain  in  solution  is  readily  decomposed  on 
boiling,  but  if  the  solution  be  made  with  sterile, 
cold  water  there  will  be  little  cause  to  anticipate 
sepsis  from  its  injection  with  the  usual  precau- 
tions. The  solution  may  be  sterilized,  however, 
by  heating  to  80°  C.  (176°  F.)  for  half  an  hour  at 
a  time  on  two  successive  days,  care  being  taken  to 
eliminate  all  possible  contaminations  of  even  a 
trace  of  alkali. 

Eucain  and  stovain  have  the  advantage  of  resist- 
ing decomposition  by  boiling,  but,  as  just  sug- 
gested,  the   disadvantage   possessed  by  cocairi   is 
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more  apparent  than  real,  and  the  general  action  of 
cooain,  particularly  its  possible  complications^ 
])oin^  well  known^  that  drug,  no  doubt,  will  eon- 
tinu(»  to  hold  first  place  as  a  local  anesthetic,  ex- 
cept where  the  ubiquitous  detail  man  succeeds,  in 
fri^litening  the  more  timid  members  of  the  profes- 
sion into  an  exaggerated  idea  of  the  various  dan- 
gers attending  the  proper  use  of  the  oflScial  article, 
and  into  a  corresponding  credulousness  concerning 
the  entire  harmlessness  of  the  particular  substitute 
in  which  lie  is  interested. 

C-ocain,  when  dropped  into  the  eye,  or  taken  in- 
ternally, causes  an  incomplete  dilatation  of  the 
pupil  by  stimulating  the  sympathetic  nerve,  reac- 
tion to  light  being  maintained.  diflEering  therein 
from  atroj)in,  which  abolishes  this  reflex. 

OFFICIAL   PREPARATIONS    OF    COCAIN. 

CocAixiE  Hydrociiloridum. — U.  S.  P. — Co- 
cain  Hydrochlorid,  the  most  widely  used  prepara- 
tion of  cocain,  is  officially  described  as  the  neutral 
hydrochlorid  of  an  alkaloid  obtained  from  several 
varieties  of  coca.  It  occurs  as  colorless,  trans- 
parent crystals  or  a  white  crystalline  powder.  It 
is  soluble  in  less  than  one  part  of  cold  water  and  in 
2.G  parts  of  alcohol,  but  is  insoluble  in  petroleum 
benzin  and  in  ether. 

Cocain. — U.  S.  P. — This  is  an  alkaloid  ob- 
tained from  several  varieties  of  coca,  resembling 
cocain  hydrochlorid  in  many  of  its  properties,  but 
being  only  slightly  (1-GOO)  soluble  in  water.  It  is 
soluble  in  5  parts  of  alcohol  and  even  more  soluble 
in  ether  and  in  petroleum  benzin.  The  alkaloid 
cocain  is  also  soluble  in  about  12  parts  of  olive  oil 
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and  it,  or  the  oleate,  is  to  be  used  in  making  solu- 
tions of  cocain  in  oil. 

Oleatum  Cocainje.-^F.  S.  P. — Oleate  of  Co- 
cain contains  5  per  cent,  by  weight  of  cocain  in  a 
mixture  of  oleic  acid  and  olive  oil. 

The  liquid  preparations  of  coca,  the  fluid  extract 
.and  the  wine,  are  never  used  externally,  although, 
if  applied  to  the  mucous  surfaces,  or  to  the  abraded 
skin,  their  use  would  not  be  devoid  of  danger,  from 
the  absorption  of  the  contained  cocain,  and  other 
coca  alkaloids. 

Cocain  is  used  locally  on  mucous  membranes  to 
allay  irritation  and  inflammation  as  in  hay  fever, 
but  it  should  be  used  very  guardedly  and  not  be 
too  long  continued.  It  is  very  much  less  useful  in 
this  condition  than  was  formerly  supposed  and  it 
has  been  very  largely  replaced  by  the  now  com- 
monly used  alkaloid  of  the  suprarenal  gland, 
which,  it  is  claimed,  allays  the  inflammation 
equally  well  and  has  the  marked  advantage  of  not 
inducing  the  habit. 

Solution  of  cocain  is  very  commonly  injected 
hypodermically,  to  produce  local  anesthesia  during 
such  slight  operations  as  the  evacuation  of  ab- 
scesses, the  removal  of  splinters,  bullets,  and  other 
foreign  bodies. 

When  there  is  considerable  inflammation  and  ex- 
treme tenderness,  stronger  solutions  are  required 
than  when  a  healthy  surface  is  to  be  incised.  In 
the  former  case,  a  syringe  having  a  long,  fine 
needle,  is  filled  with  a  4  per  cent,  solution  of  co- 
cain hydrochlorid,  the  needle  is  then  inserted  ob- 
liquely, or  almost  parallel  with  the  surface,  be- 
tween the  layers  of  the  skin,  beyond  the  zone  of 
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increased  tenderness,  and  a  small  drop  of  solution 
ifi  forced  beneath  the  epidermis;  a  white  spot  is 
seen  in  a  moment  and  the  needle  is  then  advanced 
through  that  toward  the  more  tender  area  without 
removing  the  point  of  the  needle  from  beneath  the 
epidermis;  with  each  advance  a  drop  of  the  solu- 
tion is  injected.  When  the  needle  has  been  passed 
under  the  epidermis  for  its  full  length,  it  is  with- 
drawn and  the  point  inserted  into  the  most  ad- 
vanced blanched  area ;  in  this  way,  using  a  curved 
needle,  a  complete  circuit  may  be  made  of  the  seat 
of  inflammation.  The  object  of  injecting  the  solu- 
tion between  the  layers  of  the  skin  is  to  secure 
anesthesia  with  a  minimum  of  absorption  into  the 
general  circulation. 

The  psycliic  effect  on  the  patient  of  having  pain- 
less injections  made  into  such  an  extremely  tender 
region  tends  to  allay  the  nervous  dread  of  the 
knife,  wliicli  is  a  more  important  factor  than  we, 
who  are  accustomed  to  seeing  pain,  are  apt  to 
realize. 

The  injection  of  a  solution  of  cocain  into  the 
hand  is  apt  to  prove  ineffective  when  the  trouble 
is  deep  seated,  as  in  palmar  abscess,  and  in  such 
cases  it  is  better  to  inject  a  small  amount  of  a  2 
or  3  per  cent,  solution  around  or  into  the  nerve 
trunks  in  the  forearm. 

The  injection  of  strong  solutions  into  nerve 
trunks  has  given  rise  to  much  trouble  and  it  is 
preferable,  therefore,  to  try  to  secure  the  effects 
from  weak  solutions. 

Kast  and  Meltzer  have  very  recently  shown  that 
the  abdominal  organs  are  capable  of  exhibiting 
sensations  of  pain,  and  that  these  sensations  are 


LOCAL  ANESTHETICS.  241 

increased  by  inflammation,  but  that  they  may  be 
completely  abolished  by  a  subcutaneous  injection 
of  cocain. 

Anesthesia  involving  all  the  body  below  the  site 
of  the  injection  may  be  secured  by  injecting  about 
ten  or  fifteen  minims  of  a  2  per  cent,  solution  of 
cocain  hydrochlorid  into  the  subarachnoid  cavity 
through  a  sterilized  platinum  needle  which  is  in- 
serted at  the  side  of  the  fourth  lumbar  vertebra. 
The  patient  must  be  placed  in  a  sitting  position, 
in  order  that  gravity  may  not  favor  the  passage  of 
the  solution  up  to  the  medulla. 

This  method  of  using  cocain  (or  any  other. drug) 
is  attended  with  so  much  danger  that  it  is  not 
justifiable  except  when,  for  some  reason,  general 
anesthesia  is  not  practicable. 

The-  anesthesia  is  induced  in  ten  or  fifteen  min- 
utes, with  cocain,  but  its  duration  is  very  variable, 
lasting  from  half  an  hour  to  five  hours. 

When  the  application  of  a  constricting  band  is 
not  feasible  the  previous  injection  of  a  solution  of 
the  suprarenal  gland,  as  previously  suggested,  will 
delay  the  absorption  of  the  solution  of  cocain  into 
the  general  circulation.  It  should  be  remembered, 
however,  that  the  use  of  a  vasoconstrictor  only  de- 
lays and  does  not  prevent  the  absorption  of  the  co- 
cain. When  a  large  amount  of  the  cocain  solu- 
tion is  necessary  it  will  probably  be  preferable 
to  use  the  infiltration  method  as  proposed  by 
Schleich.  It  is  difficult  to  see  what  advantage 
is  to  be  gained  by  the  addition  of  morphin  to  a 
solution  instead,  of  directing  the  injection  of  the 
desired  amount  at  once  so  as  to  secure  its  sys- 
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temic  effect.  Schleich  recommended  solutions 
containing  from  0.01  gm.  (1/6  grain)  to  0.2  gm. 
(3  grains)  of  cocain  hydrochlorid  and  from  0.005 
gm.  (1/12  grain)  to  0.25  gm.  (i/^  grain)  of  mor- 
phin  hydrochlorid  in  100  c.c.  (3  fluid  ounces)  of 
0.2  of  1  per  cent,  solution  of  sodium  chlorid  to 
which  was  added  one-fourth  of  a  drop  of  phenol. 

Strong  solutions  of  cocain  should  not  be  used  in 
carious  teeth,  and  only  small  amounts  of  the  weak 
solution.  One  or  two  drops  of  a  1  per  cent,  solu- 
tion often  affords  relief  from  toothache. 

Cocain  is  sometimes  applied  to  hemorrhoids  to 
lessen  the  pain  and  it  may  be  said  that  its  local  use 
is  much  more  rational  than  is  that  of  opium,  since 
the  alkaloid  morphin  has  no  local  analgesic  or 
vasoconstrictor  action^  a  fact  to  be  remembered 
when  prescribing  urethral  injections,  and  lotions 
for  inflamed  surfaces  of  the  skin. 

Cocain  has  also  been  used,  in  small  doses,  to  re- 
lieve nausea.  It  may  be  given  alone  or  with  other 
antiemetics.  The  following  is  an  example  of  a 
combination  with  cerium  oxalate,  the  latter  being 
used  empirically: 

IJ .    Cocainae  hydrochloridi gr.  i        0  06 

Cerri  oxalatis gr.  xvi         1 

AquflB  aurant.  flor f 55i      30 

M.  Sig.:  Shake  the  mixture  and  give  one  teaspoonful 
every  half  hour  when  needed. 

Many  substitutes  for  cocain,  of  greater  or  less 
merit,  have  been  brought  forward  by  manufac- 
turers, and,  while  they  have  been  widely  heralded 
as  being  superior  to  cocain,  they  are  not  free  from 
disadvantages;  though  the  manufacturers  have 
not,  as  yet,  devoted  much  time  or  space  to  the 
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exploitation  of  these  several  disadvantages  or 
dangers.  Their  further  consideration,  however, 
does  not  belong  in  a  treatise  on  the  Pharmacopeia. 

Hydrocyanic  acid  is  a  general  protoplasmic 
poison  rapidly  causing  paralysis  and  death  to  any 
tissue  to  which  it  is  applied.  It  induces  anesthesia 
when  applied  to  mucous  membranes,  but  owing  to 
its  rapid  absorption  and  extreme  toxicity  it  is  not 
well  suited  for  the  purpose,  though  it  is  occasion- 
ally eniployed  to  depress  the  sensory  endings  when 
dyspepsia  is  attended  with  pain  in  the  stomach. 
Death  occurs  so  quickly  from  fatal  doses,  owing  to 
the  rapidity  of  absorption  from  the  mouth  and 
stomach,  that  there  is  rarely  q  chance  for  medical 
interference.  It  causes  paralysis  of  tlie  heart  and 
respiration;  hence  artificial  respiration  is  of  no 
avail  in  the  majority  of  cases,  but  if  the  dose  has 
been  insufficient  to  paralyze  the  heart  strychnin 
may  be  used  as  a  respiratory  stimulant.  Sodium 
hyposulphite  is  said  to  be  useful  as  a  chemic  anti- 
dote, since  it  forms  the  sulphocyanid.  From  2  to 
4  drams  (8  to  16  grams)  of  the  hyposulphite  dis- 
solved in  water  is  directed  to  be  injected  subcu- 
taneously. 

AciDUM  Hydrocyanicum  Dilutum. — U.  S.  P. 
— Diluted  Hydrocyanic  Acid  contains  2  per  cent, 
of  absolute  hydrocyanic  acid.  As  found  in-  the 
shops  it  is  of  variable  strength^  owing  to  its  ten- 
dency to  decompose. 

Dilute  hydrocyanic  acid  is  sometimes  used  on 
the  unbroken  skin  to  allay  itching,  and  it  may  be 
used  internally  with  extreme  caution  to  prevent 
the  vomiting  of  pregnancy. 


244  PHARMACOPEIA   AND   PHYSICIAN. 

THE    ATROPIN    GROUP. 

Atropin,  which  will  be  mentioned  among  the 
analgesics,  acts  locally  as  an  anesthetic,  its  effects 
resembling  those  of  cocain,  but  being  weaker. 

Atropixa. — U.  S.  P. — Atropin  is  officially  de- 
scribed as  an  alkaloid  obtained  from  Atropa  Bel- 
ladonna  and  from  other  plants  of  the  same  fam- 
ily. As  it  occurs  in  commerce,  it  is  usually  con- 
taminated by  a  small  amount  of  hyoscyamin,  from 
which  it  can  not  be  readily  separated. 

Atropin  is  soluble  in  450  parts  of  water  and  in 
1.5  parts  of  alcohol.  It  is  very  poisonous,  the 
average  dose  being  0.0004  gm.  (1/160  grain),  and 
it  should,  therefore,  be  tasted  with  the  utmost  cau- 
tion and  only  in  dilute  solution. 

ATROPiN.Ti:  Sulphas. — U.  S.  P. — This  is  the 
sulphate  of  the  alkaloid  atropin.  In  its  physiologic 
properties  and  dose,  atropin  sulphate  corresponds 
closely  to  atropin.  It  is  soluble  in  less  than  one 
part  of  water  and  in  about  four  parts  of  alcohol. 

Oleatum  Atropine. — U.  S.  P. — Oleate  of 
Atropin  is  a  mixture  of  equal  parts  of  oleic  acid 
and  olive  oil,  containing  2  per  cent,  of  atropin,  in 
solution. 

EXTKACTUM     BELLADONNiE     FOLIORUM. U.     S. 

P. — Extract  of  Belladonna  Leaves  is  directed  to  be 
made  with  a  menstruum  consisting  of  two  parts  of 
alcohol  and  one  part  of  water,  and  should  contain, 
when  assayed  according  to  the  process  given  in 
the  Pharmacopeia,  1.4  per  cent,  of  mydriatic  al- 
kaloids. 

Unguentum  Belladonn^. — U.  S.  P. — Bella- 
donna Ointment  contains  10  per  cent,  of  extract  of 
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belladonna  leaves  in  a  mixture  of  hydrous  wool  fat 
and  benzoinated  lard. 

Emplastrum  BELLADONNiE. — U.  S.  P. — Bella- 
donna Plaster  is  now  directed  to  be  made  by  mix- 
ing 30  parts  of  extract  of  belladonna  leaves  with 
70  parts  of  adhesive  plaster,  and  corresponds  close- 
ly with  the  widely  used,  commercial,  rubber-base 
plasters.  It  is  further  directed  that  spread  bella- 
donna plasters  should  yield,  when  assayed  by  the 
process  given  in  the  Pharmacopeia,  not  less  than 
0.38  nor  more  than  0.42  per  cent,  of  mydriatic 
alkaloids. 

Fluidextractum  Belladonna  Eadicis. — U. 
S.  P. — Fluidextract  of  Belladonna  Root  is  directed 
to  be  made  with  a  mixture  containing  four  parts 
of  alcohol  and  one  part  of  water,  and  should  yield, 
when  assayed  by  the  process  given  in  the  Phar- 
macopeia, 0.5  per  cent,  of  mydriatic  alkaloids  from 
belladonna  root. 

LiNiMENTUM  Belladonna — ^TJ.  S.  P. — Bella- 
donna-Liniment is  virtually  a  solution  of  five  parts 
of  camphor  in  a  sufficient  quantity  of  fluidextract 
of  belladonna  to  make  100  parts. 

Fluidextractum  Stramonii. — U.  S.  P. — This 
is  directed  to  be  made  from  the  leaves  of  Datura 
Stramonium  with  a  menstruum  containing  two 
parts  of  alcohol  and  one  part  of  water.  The  fin- 
ished fluidextract  is  required  to  contain  0.35  per 
cent,  of  the  mydriatic  alkaloids  from  stramonium. 

ExTRACTUM  Stramonii. — U.  S.  P. — Extract  of 
Stramonium  is  made  by  evaporating  the  fluidex- 
tract to  the  required  consistency,  and  should  con- 
tain 14  per  cent,  of  mydriatic  alkaloids. 


246  PHARMACOPEIA    AND   PHYSICIAN. 

Unguentum  Stramonii. — U.  S.  P. — Stramo- 
nium Ointment  contains  10  per  cent,  of  extract  of 
stramonium  in  a  mixture  of  h-ydrous  wool  fat  and 
benzoinated  lard. 

Atropin,  in  this  form  of  an  ointment  or  the 
oleate,  and  the  extracts  of  belladonna  and  of 
stramonium,  in  the  form  of  ointments,  belladonna 
plaster  and  belladonna  liniment  are  very  common- 
ly employed  as  local  applications  for  the  relief  of 
the  various  neuralgias.  The  members  of  the  atro- 
pin  group  are  said  to  be  more  efficacious  in  facial 
than  in  other  neuralgias,  but  they  are  also  used 
for  the  intercostal  variety  and  for  lumbago. 

Atropin  is  sometimes  employed  locally  to  pre- 
vent sweating,  but  it  is  of  doubtful  value  for  this 
purpose; 

Belladonna  plasters  are  very  commonly  used, 
particularly  by  the  laity,  for  a  variety  of  pains, 
often  serving  merely  to  protect  the  surface,*  or  for 
the  retention  of  body  heat.  They  slowly  induce  a 
diminished  sensitiveness  in  the  surface  to  which 
they  are  applied,  and  occasionally  they  give  rise  to 
toxic  symptoms. 

Suppositories  of  extract  of  belladonna  are  fre- 
quently used  with  benefit  in  the  treatment  of 
hemorrhoids. 

They  may  be  directed  somewhat  as  follows : 

IJ.     Extracti    belladonnie    fol gr.  i  |06 

Olei  theobromatis  3ii        8| 

M.     Ft.  suppositoria  No.  viii. 

Sig.:     One  every  four  hours,  as  directed. 

Belladonna  ointment  may  be  used  for  the  same 
purpose.  It  may  be  directed  to  be  spread  on  a 
little  cotton  which  is  placed  in  contact  with  the 
piles  and  they  are  then  replaced  in  the  rectum.    If 
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they  still  tend  to  protrude  a  pad  of  cotton  is  placed 
over  the  anus  and  held  in  position  by  a  bandage. 
For  men  the  bandage  may  be  attached  to  the  sus- 
penders, both  back  and  front^  when  the  severity 
of  the  attack  is  not  such  as  to  compel  the  patients 
to  lie  down. 

It  must  be  remembered  that  the  extract  of  bel- 
ladonna, whether  applied  as  a  suppository  or  oint- 
ment, is  rapidly  absorbed  and  the  amount  so  used 
must  not  exceed  the  therapeutic  dose. 

^  ACONITE. 

Aconite  owes  its  action  alftiost  entirely  to  aconi- 
tin,  an  alkaloid  which,  like  cocain,  is  composed  of 
a  base  united  to  an  aromatic  acid.  Closely  re- 
sembling aconitin  in  its  local  action  is  veratrin. 
They  both  cause  irritation  when  applied  to  the 
mucous  membrane. 

The  effect  of  aconitin  when  taken  by  the  mouth 
is  very  characteristic,  the  local  effect  being  a  tin- 
gling and  then  a  disagreeable  sensation  in  the 
throat  which  has  been  variously  termed  itching  or 
"scratching.'^  Applied  to  the  skin,  aconitin  causes 
sensory  stimulation,  which  is  succeeded  by  local 
anesthesia  without  the  production  of  rubefaction. 

Aconitin  is  much  less  efficacious  than  cocain  as 
a  local  anesthetic,  and,  of  course,  its  injection  is 
wholly  inadmissible,  but  it  is  much  more  useful  in 
the  form  of  a  liniment  which  is  to  be  applied  to 
the  unbroken  skin,  through  which  aconitin  may 
penetrate  to  a  slight  extent. 

AcoNiTiNA. — ^U.  S.  P. — An  alkaloid  obtained 
from  the  official  aconite,  the  tuberous  root  of 
Aconitum  napellus.    There  are  a  number  of  closer 
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ly  related  species  of  aconite  that  contain  alkaloids 
which  differ  widely  in  their  physiologic  action  and 
dose.  The  now  official  aconitin  is  the  purified 
crystalline  alkaloid  of  the  official  root  and  should 
not  be  confounded  with  the  amorphous  alkaloid 
formerly  official  or  with  any  one  of  the  more  potent 
alkaloids  obtained  from  other  species  of  aconite. 

Aconitin  is  soluble  in  3,200  parts  of  water  and 
in  22  parts  of  alcohol.  On  account  of  the  poison- 
ous character  of  this  alkaloid,  it  should  never  be 
tasted,  except  when  in  very  dilute  solution. 

Average  dose:  0.00015  gm.  (0.15  mg.  or  1/400 
grain). 

Fluidextractum  Aconiti. — U.  S.  P. — Fluid- 
extract  of  Aconite  is  directed  to  be  made  from  the 
powdered  root  of  Aconitum  napellus  with  a  men- 
struum composed  of  three  parts  of  alcohol  and  one 
part  of  water.  It  should  contain  no  less  than  0.4 
per  cent,  of  aconitin. 

TixcTUKA  Aconiti. — TJ.  S.  P. — This  tincture 
now  represents  10  parts  of  the  crude  drug,  instead 
of  35  parts,  as  formerly  official.  It  is  made  with  a 
menstruum  containing  7  parts  of  alcohol  and  3 
parts  of  water,  and  the  finished  tincture  should 
contain  0.045  per  cent,  of  aconitin. 

VERATRIN. 

Somewhat  closely  related  to  aconitin,  in  its  vari- 
ous properties  and  uses,  is  veratrin,  which  is  offi- 
cial in  several  well-known  forms. 

Veratrina. — U.  S.  P. — The  official  Veratrin  is 
a  mixture  of  alkaloids  obtained  from  the  seeds  of 
Asagrcca  officinalis.  It  occurs  as  a  white  or  a 
grayish-white  amorphous  powder  that  is  soluble  in 
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about  1,750  parts  of  water  and  in  2.2  parts  of 
alcohol. 

Oleatum  Veratrin^. — U.  S.  P. — Oleate  of 
Veratrin  contains  2  per  cent,  of  veratrin  in  a  mix- 
ture of  equal  parts  of  oleic  acid  and  olive  oil. 

Unguentum  Veratrin^. — ^U.  S.  P. — Veratrin 
Ointment  contains  4  parts  of  veratrin  with  6  parts 
of  expressed  oil  of  almonds  and  90  parts  of  ben- 
•  zoinated  lard. 

LOCAL   USES   OF   ACONITIN. 

Aconitin  is  sometimes  used  locally  in  the  form 
of  an  ointment  (from  1  to  100  to  1  to  500),  or  in 
the  form  of  an  oleate,  made  similarly  to  the  offi- 
cial oleates  of  atropin  or  of  veratrin,  of  2  per  cent, 
strength,  for  the  relief  of  rheumatism  and  neu- 
ralgia. Inasmuch  as  it  is  absorbed  in  these  forms 
from  the  unbroken  skin,  and  much  more  rapidly 
from  wounds  or  mucous  membranes,  it  must  be 
used  with  caution. 

For  facial  neuralgia  it  may  be  prescribed  as 
follows : 

IJ.    Aconitini    gr.  iii  20 

Alcohol  q.  s.  to  dissolve 

Adipis    3iv      15 

M.     Ft.  unguent un:. 

Sig.:  Apply  a  very  little  of  the, ointment  over  the 
seat  of  the  pain. 

The  fluidextract  of  aconite  may  be  further  con- 
centrated and  used  in  the  form  of  an  ointment,  or 
it  or  the  tincture  of  aconite  may  be  used  as  a  lini- 
ment, applied  on  cloth,  and  a  hot  pad  or  water  bot- 
tle laid  over  the  surface. 

For  muscular  rheumatism  a  liniment  composed 
of  equal  parts  of  the  tincturie,  or  a  corresponding 
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amount  of  the  fluidextract  and  soap  liniment  mfty 
be  rubbed  on  the  surface,  or,  if  desired,  this  lini- 
ment may  be  further  varied  by  the  addition  of 
chloroform  liniment,  or  other  alcohol  soluble 
rubefacient  in  place  of  the  soap  liniment. 

The  following  is  the  formula  recommended  by 
Magitot  for  toothache: 

IJ.    Tincturse  aconiti 

Chloroformi,  aft m.  xlv        3 

Tincturse  benzoini m.  cl       10 

M.     Sig.:     Apply  as  needed. 

PHENOL. 

Phenol,  or  carbolic  acid,  has  been  considered 
under  the  subject  of  antiseptics. 

Applied  to  the  skin,  pure  or  in  concentrated  so- 
lution, it  causes  tingling  and  some  pain,  with  the 
formation  of  a  white  eschar  and  a  rapidly  induced 
partial  or  complete  anesthesia  of  the  part.  It  is  so 
prone  to  absorption  when  weak  solutions  are  used 
that  its  usefulness  is  interfered  with  to  a  great 
extent. 

Phenol,  in  2  to  3  per  cent,  solution,  applied  for 
a  short  time  only,  causes  wrinkling,  with  a  lessen- 
ing of  sensibility  and  of  the  secretion  of  sweat, 
but  solutions  even  as  weak  as  3  per  cent.,  applied 
for  some  hours  to  an  extremity,  for  instance  to  the 
finger,  may  give  rise  to  gangrene  resembling  that 
seen  in  ergotism.  Robert  states  that  this  has  been 
reported  in  no  less  than  50  cases  in  the  past  few 
years. 

Phenol. — U.  S.  P. — The  Acidum  Carbolicum 
of  former  pharmacopeias,  occurs  as  separate 
needle-shaped  crystals  or  as  a  white  crystalline 
mass  that  is  soluble  in  about  20  parts  of  water,  but 
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is  freely  soluble  in  alcohol,  glycerin  or  in  fixed  or 
volatile  oils.  Phenol  will  absorb  or  dissolve  from 
15  to  20  per  cent,  of  water,  and  then  occurs  as  a 
colorless  or  slightly  reddish  liquid. 

If  a  solution  of  phenol  stronger  than  5  per  cent, 
is  desired,  the  phenol  should  be  added  to  an  equal 
volume  of  glycerin  and  the  mixture  diluted  to  the 
required  degree.  Failure  to  observe  this  precau- 
tion has  resulted  seriously,  owing  to  the  separation 
of  phenol  from  the  solution. 

Phenol  Liquefa^tum. — TJ.  S.  P. — Liquefied 
Phenol  should  contain  not  less  than  86.5  per  cent, 
by  weight  of  absolute  phenol  and  about  13.6  per 
cent,  by  weight  of  water. 

Glyceritum  Phenolis. — TJ.  S.  P. — Glycerite 
of  Phenol  consists  of  20  parts  of  liquefied  phenol 
and  80  parts  of  glycerin,  by  measure. 

Unguentum  Phenolis. — U.  S.  P. — Ointment 
of  Phenol  is  now  directed  to  contain  3  per  cent,  of 
phenol,  in  white  petrolatum. 

Phenol  is  occasionally  used  for  the  production 
of  anesthesia  preliminary^  to  incising  the  skin,  and, 
■in  the  form  of  the  glycerite,  or  preferably  the  oint- 
ment,, it  is  very  useful  in  allaying  the  pain  of 
small  ulcers  and  burns.  It  may  momentarily  in- 
crease the  pain,  but  this  is  soon  followed  by  less- 
ened sensibility. 

It  is,  of  course,  obvious  that  the  use  of  phenyl 
is  not  permissible  where  large  surfaces  are  to  be 
treated. 

When  antisepsis  is  not  of  especial  importance 
the  ointment  is  to  be  preferred,  as  the  continuous 
application  of  even  comparatively  weak  aqueous 
solutions  to  the  extremities  has  caused  gangrene. 


CHAPTER  XI. 

GENERAL  ANESTHETICS. 

The  subject  of  general  anesthesia  concerns  the 
surgeon  much  more  than  it  does  the  physician,  but, 
as  in  the  matter  of  antisepsis,  the  physician  must 
have  some  knowledge  of  this  subject,  and  we  shall, 
therefore,  briefly  consider  the  more  important 
members  of  the  group  of  general  anesthetics,  their 
uses  and  their  probable  limitations. 

Narcotics  have  been  used  from  time  imme- 
morial, for  producing  unconsciousness  during  sur- 
gical operations,  but  nitrous  oxid  has  been  in  use 
longer  than  any  other  agent  now  employed  for  in- 
ducing general  anesthesia.  It  is  more  than  100 
years  since  Sir  Humphrey  Davy  first  suggested  this 
use  for  nitrous  oxid  after  observing  its  effects  on 
himself  while  he  was  suffering  with  toothache,  but 
his  suggestions  met  with  no  response,  and  it  was 
not  until  many  years  later,  in  1844,  that  Horace* 
Wells,  a  dentist  of  Hartford,  Conn.,  employed  it 
for  that  purpose  and  thus  introduced  what  ho  was 
pleased  to  term  "a  new  era  in  tooth-pulling.^^ 

It  was  at  one  time  supposed  that  nitrous  oxid 
caused  unconsciousness  merely  through  asphyxia, 
and,  while  this  is  a  very  important  factor,  it  has 
been  shown  that  nitrous  oxid  also  causes  a  depres- 
sion of  the  central  nervous  system  resembling  that 
of  the  methane  derivatives,  such  as  chloroform  and 
ether,  and  complete  anesthesia  has  been  produced 
without  asphyxia  by  using  a  mixture  of  oxygen 
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and  nitrous  oxid  under  pressure.  This  would 
probably  constitute  an  ideal  method  of  inducing 
anesthesia  were  it. not  for  the  mechanical  difficul- 
ties and  the  expense  that  it  necessarily  involves. 

Nitrous  oxid  is  usually  administered  only  for  a 
short  time,  it  being  necessary  to  discontinue  it  so 
soon  as  marked  cyanosis  of  the  face  occurs,  after 
which  the  anesthesia  lasts  for  about  a  minute  or 
two.  It  is  the  safest  agent  which  we  possess  for 
general  anesthesia,  the  death  rate  being  approxi- 
mately one  in  half  a  million  cases,  but,  aside  from 
its  use  in  dentistry  and  for  inducing  unconscious- 
ness preliminary  to  other  anesthetics,  its  applica- 
tion is  extremely  limited. 

In  the  larger  hospitals  of  New  York,  ether  anes- 
thesia is  now  systematically  preceded  by  nitrous 
oxid  or  ethyl  chlorid. 

It  is  impossible  to  estimate  the  value  to  man- 
kind, and  to  surgery  in  particular,  of  the  introduc- 
tion of  anesthetization  with  ether  by  Morton  and 
Jackson  some  fifty  years  ago.  Its  use  by  Dr.  Craw- 
ford W.  Long,  in  Georgia,  antedates  by  more  than 
two  years  the  real  work  of  Morton  and  Jackson  in 
introducing  the  method,  but  the  greatest  credit  is 
due  those  men  for  their  splendid  achievement  in 
gaining  general  recognition  for  this  boon  to  hu- 
manity. 

Shortly  after  the  introduction  of  general  anes- 
thesia by  the  use  of  ether  Sir  J.  Y.  Simpson  an- 
nounced his  discovery  of  the  ijse  of  chloroform 
as  an  anesthetic,  and  this  latter  agent  soon  dis- 
placed ether  almost  entirely  in  many  parts  of  the 
world.  Even  at  present  chloroform  is  used  almost 
exclusively  in  several  European  countries. 
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From  time  to  time  other  agents  have  been  pro- 
posed as  substitutes  for  chloroform  and  ether,  and 
some  of  them  have  enjoyed  a  greater  or  less  popu- 
larity for  a  time,  only  to  sink  into  obscurity. 

In  this  connection  we  may  mention  a  few  of 
those  which  will  be  remembered  even  by  the 
younger  generation  of  physicians,  and  which  have 
not  yet  fallen  into  complete  disuse. 

Ethyl  bromid  and  bromoform  have  been  used 
to  some  extent  as  general  anesthetics,  and  it  has 
been  suggested  that  the  typical  bromid  action 
might  be  obtained  from  them,  but  the  action  is 
that  of  the  entire  molecule.  Both  of  these  have 
passed  almost  completely  from  usiB  as  general  an- 
esthetics, largely,  perhaps,  because  of  the  unstable 
character  of  the  substances  themselves  and  the  ac- 
companying uncertainty  of  the  action  of  the  de- 
composition products. 

Petroleum  ether,  or  benzin,  because  of  its 
cheapness,  is  sometimes  used  in  vivisection  experi- 
ments, but  not  on  man. 

The  use  of  mixtures  of  varying  composition  ap- 
pears to  offer  a  peculiarly  interesting  field  for  ex- 
perimentation in  connection  with  general  anesthe- 
sia. 

Of  the  several  mixtures  that  have  been  used 
from  time  to  time,  that  popularly  known  as  the 
A.  C.  E.  mixture,  containing  1  part  of  alcohol,  2 
parts  of  chloroform  and  3  parts  of  ether,  is  per- 
haps the  one  that  has  been  used  most  widely.  This, 
also  referred  to  occasionally  as  the  one-two-three 
mixture,  was,  at  one  time  at  least,  quite  popular 
in  England.  While  it  has  been  urged  against  this 
mixture  that  the  differences  in  volatility  of  the 
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three  substances  prevent  the  anesthetist  knowing 
just  what  he  is  administering,  it  is  a  fact  that  the 
vapors  of  all  three  tend  to  pass  ofE  together,  and, 
furthermore,  the  object  is  to  induce  anesthesia  and 
to  avoid  an  excess  of  the  anesthetic  and  the  action 
of  the  mixture  seems  to  be  as  easily  controlled  as 
that  of  chloroform,  while  not  so  much  is  required 
as  of  ether  alone.  The  alcohol  and  chloroform 
raise  the  boiling  point  of  the  mixture  above  the 
temperature  of  the  lungs,  and  this  probably  secures 
some  of  the  advantages  claimed  by  Schleich  for 
the  mixture  of  ether,  chloroform  and  benzin. 

A  mixture  containing  57  parts  of  ether  and  43 
parts  of  chloroform  has  been  suggested  as  having 
some  advantages  over  either  of  its  component 
parts.  It  was  at  one  time  quite  widely  recom- 
mended under  the  title  of  M.  S*  mixture,  but  ap- 
pears to  have  fallen  into  disuse,  having  probably 
no  advantage  over  the  better  known  A.  C.  E.  mix- 
ture mentioned  above. 

Dr.  Carl  Ludwig  Schleich  of  Berlin  some  years 
ago  recommended  the  admixture  of  5  per  cent,  of 
petroleum  ether,  or  benzin,  with  ether  and  chloro- 
form, as  a  general  anesthetic.  This  preparation 
had  been  used  by  Schleich  in  nearly  500  cases  in 
which  he  obtained  excellent  results,  such  as  ab- 
sence of  excitement  and  of  the  excessive  salivary 
discharge  so  frequently  seen  with  ether,  while  the 
depressing  effect  of  the  chloroform  on  the  heart  was 
not  observed.*  Despite  these  and  other  advantages, 
which  he  cited  at  the  time,  the  mixture  never  at- 
tained much  popularity,  and  even  Schleich  himself 
appears  to  have  discontinued  its  use  in  favor  of 
an  ethyl  chlorid  mixture. 
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The  mixture  of  ether,  chloroform  and  ethyl 
chlorid  has  been  proposed  at  different  times  and  in 
varying  proportions ;  the  one  proposed  by  Schleich 
contains  2  parts  of  ethyl  chlorid,  4  parts  of  chloro- 
form and  12  parts  of  ether,  and  is  fairly  repre- 
sentative of  this  class. 

The  advisability  of  using  mixtures  of  any  kind, 
for  general  anesthesia,  is  still  an  open  question, 
particularly  in  view  of  the  fact  that  the  several 
chemical  substances  themselves  are  far  from  being 
absolutely  stable,  even  under  the  most  favorable 
conditions,  chloroform  particularly  being  readily 
decomposed  and  forming,  as  one  of  the  possible 
decomposition  products,  the  really  dangerous  sub- 
stance known  as  phosgene. 

MAGNESIUM  SULPHATE. 

S.  J.  Meltzer  has  recently  suggested  the  use  of 
a  solution  of  magnesium  sulphate  for  inducing 
general  anesthesia.  For  this  purpose  he  advised 
the  intraspinal  injection  of  1  c.c.  (15  minims)  of 
a  25  per  cent,  sterilized  solution  of  magnesium 
sulphate  for  each  25  pounds  of  body  weight.  This 
method  possesses  no  advantage  over  cocain  used  in 
the  same  way  for  producing  anesthesia  of  the  lower 
parts  of  the  body,  but  general  anesthesia  is  induced 
and  persists  for  some  hours,  and  the  method,  there- 
fore, may  possibly  prove  serviceable  in  controlling 
the  convulsions  of  tetanus. 

Marked  depression  of  the  respiration  occurs, 
and  it  must  be  used  only  with  extreme  caution. 
The  sudden  introduction  of  a  small  quantity  of 
this  solution  into  the  blood  vessels  will  imme- 
diately prove  fatal. 
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SOOPOLAMIN-MORPHIN  AND  SIMILAR  SOLUTIONS. 

The  constant  search  for  less  dangerous  anesthet- 
ics than  ether  and  chloroform  brings  many  sub- 
stances into  notice.  Morphin  and  scopolamin  have 
found  an  ardent  champion  in  KorfE,  who  has 
used  them  for  several  years.  He  employs  up  to 
0.035  gm.  (14  grain)  of  morphin  and  0.0013  gm. 
(1/45  grain)  of  scopolamin.  Unconsciousness 
does  not  occur,  and  he  claims  absolute  quiet  must 
be  maintained,  while  he  stops  operating  long 
enough  for  pain  to  subside.  He  advises  "drops"  of 
chloroform  or  ether  when  necessary.  The  tongue 
must  not  be  permitted  to  fall  back  into  the  throat. 
The  use  of  this  method  of  anesthesia  in  major 
surgery  must  obviously  be  very  limited.  A  discus- 
sion of  a  number  of  fatalities  attending  the  use  of 
morphin  and  scopolamin  for  general  anesthesia 
will  be  found  in  La  Semaine  Medicate,  Nov.  8, 
1905,  p.  529,  and  in  The  Journal  of  the  Ameri- 
can Medical  Association  during  1906  and  1907. 

The  combination  of  scopolamin  and  morphin 
may  have  certain  advantages  in  obstetrics,  but  it  is 
of  the  utmost  importance  that  the  proper  technic 
be  observed.  Gauss  has  elaborated  a  method  most 
carefully,  and  those  who  employ  the  combination 
will  do  well  to  read  his  article  in  the  Centralblatt 
fur  Oyn,,  Jan.  12,  1907.  Other  authorities  con- 
demn the  practice  on  the  grounds  that  it  is  harm- 
ful to  mother  and  child  without  accomplishing  the 
desired  results. 

In  view  of  the  known  dangers  attending  the  use 
of  scopolamin  and  morphin  we  must  view  the 
statements  of  those  who  are  financially  interested 
in  the  sale  of  this  combination  with  extreme  sus- 
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picion.  It  can  not  be  stated  too  emphatically  that 
cactin  adds  nothing  whatsoever  to  the  safety  of 
this  combination. 

Morphin  sulphate  alone  or  in  combination  with 
atropin  sulphate  is  very  commonly  employed  pre- 
liminary to  chloroform  or  ether  narcosis,  and  ap- 
pears to  have  well-established  uses  in  this  connec- 
tion. 

E.  Fraenkcl  reported  some  ten  years  ago  that 
he  had  habitually  used  a  mixture  of  morphin, 
atropin  and  chloral  for  hypodermic  injections,  pre- 
liminary to  narcosis,  for  twenty-two  years,  without 
an  accident.  He  claimed  that  this  procedure  less- 
ened to  an  extraordinary  degree  the  amount  of 
chloroform  or  ether  used  to  maintain  anesthesia. 

The  solution  used  by  Fraenkel  was  made  as  fol- 
lows : 

Morphin  muriate gr.  iiss 


Hydrated  chloral gr.  iv 

Distilled  water    .  .Jss       15 


15 

015 

25 


He  injected  hypodermically  from  1  c.c.  to  1.25 
c.c.  (15  to  19  minims)  fifteen  minutes  before  the 
commencement  of  the  ether  or  chloroform  admin- 
istration. 

Fraenkel  further  asserts  that  this  mixture  is 
free  from  the  objectionable  side  actions  of  mor- 
phin, being  well  borne  by  patients  who  could  not 
take  morphin  by  the  mouth  or  hypodermically. 

ETHYL    OHLORID. 

A  substance  which  bids  fair  to  rival  chloroform 
and  ether  as  a  general  anesthetic,  under  certain 
conditions  at  least,  is  ethyl  chlorid. 
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This  substance  is  extremely  volatile,  boiling  at 
from  12°  to  13°  C.  (53.6°  to  55.4°  F.),  and  it 
is  necessary,  therefore,  to  keep  it  in  sealed  tubes. 
The  ends  of  the  tubes  are  drawn  out  to  fine  capil- 
lary tubes  which  are  then  sealed,  or  the  capillary 
opening  is  closed  by  a  metal  cap  which  may  be  re- 
placed when  a  part  of  the  contents  of  the  tube  has 
been  used.  When  required  for  use  the  glass  tip 
is  broken  off,  or  the  metal  cap  unscrewed,  when  the 
heat  of  the  hand  causes  the  ethyl  chlorid  to  vola- 
tilize, forcing  out  a  fine  stream  which  may  be  di- 
rected against  the  surface  which  is  to  be  frozen  for 
local  anesthesia,  or  the  stream  may  supply  the 
vapor  for  inhalation  to  produce  general  anesthesia. 

Ethyl  chlorid  induces  anesthesia  more  rapidly 
than  ether  does^  and  when  it  is  withdrawn  the  pa- 
tient recovers  more  quickly,  thus  saving  an  average 
of  some  twelve  minutes  on  each  operation,  hence  it 
is  likely  to  prove  useful  on  the  battlefield  and  in 
great  calamities  when  a  number  of  operations  must 
be  performed  with  a  minimum  loss  of  time. 

Figures  purporting  to  give  relative  degrees  of 
danger  for  various  anesthetics  are  notoriously  un- 
reliable, but  it  seems  probable  that  ethyl  chlorid  is 
less  dangerous  than  chloroform  and  somewhat 
more  dangerous  than  ether.  Among  the  objec- 
tionable features  of  ethyl  chlorid  are  increased 
cost,  the  explosive  character  of  the  vapor,  extreme 
volatility,  the  accompanying  waste  of  material  and 
the  diflBculty  of  maintaining  anesthesia. 

A  number  of  masks  have  been  devised  for  use 
with  ethyl  chlorid.  It  has  been  suggested  that  the 
mask  should  be  so  arranged  that  the  anesthetic 
does  not  come  too  near  the  face,  as  freezing  may 


260  PHARMACOPEIA    AND   PHYSICIAN. 

thus  ensue.  Ethyl  chlorid  appears  to  be  especially 
adapted  for  short  operations,  and  in  some  hos- 
pitals it  is  replacing  nitrous  oxid  preliminary  to 
ether  anesthesia. 

ACTION  OF  CHLOROFORM  AND  ETHER. 

It  would  hardly  be  profitable  to  discuss  here  in 
detail  the  actions  of  chloroform  and  ether,  but 
there  are  certain  important  points  concerning  them 
which  are  so  frequently  overlooked  that  y^e  will 
consider  them  briefly. 

While  there  are  records  of  as  many  as  40,000 
consecutive  anesthetizations  with  chloroform  with- 
out a  fatality,  this  is  only  possible  in  case  of  skilled 
anesthetists  working  with  carefully  selected  cases. 
Certainly  no  such  results  are  possible  in  ordinary 
practice,  and  with  that  alone. we  are  concerned  at 
present. 

We  must  always  remember  that  the  production 
of  general  anesthesia  is  a  grave  matter,  in  which 
death  is  an  ever-present  possibility  despite  the  ut- 
most care,  and  of  which  there  is  actual  danger  un- 
less caution  is  observed.  The  possibility  of  fatal 
complications  in  all  cases  of  general  anesthesia 
would  appear  to  make  it  necessary  that  the  patient 
or  his  friends  be  informed  of  this  fact,  if  for  no 
other  reason  than  to  protect  the  physician  admin- 
istering the  anesthetic. 

Each  case  must  be  carefully  considered  when  se- 
lecting the  anesthetic,  and  neither  chloroform  nor 
ether  should  be  used  exclusively.  Ether  being  the 
safer,  however,  should  have  the  preference,  when 
it  is  not  contraindicted,  and  chloroform  should 
not  be  used  unless  the  anesthetist  is  experienced 
and  is  reasonably  skilled  in  the  use  of  it. 
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The  following  are  some  of  the  principal  advan- 
tages and  contraindications  of  both  of  these  agents : 

The  vapor  of  ether  is  inflammable,  that  of  chlo- 
roform is  not,  and  the  latter  is  to  be  preferred  when 
operations  are  to  be  performed  by  gas  or  lamp- 
light. In  this  connection,  however,  we  must  not 
forget  that  chloroform  vapor  coming  in  contact 
with  an  open  flame  is  readily  decomposed  into 
chlorin  and  hydrochloric  acid,  and  that  it  will  be 
necessary,  therefore,  to  provide  for  free  ventila- 
tion to  eliminate  these  decomposition  products.  If 
ether  must  be  used  under  such  circumstances,  the 
light  should  be  placed  as  high  above  the  level  of  the 
mask  as  practicable,  since  ether  vapor  is  heavier 
than  air.  The  thermocautery  can,  of  course,  also 
ignite  the  vapor  of  ether. 

An  acute  cold  is  a  contraindication  to  the  use  of 
any  anesthetic,  but  more  particularly  to  the  use  of 
ether.  Ether  is  also  contraindicted  in  bronchitis, 
because  of  the  great  irritation  caused  by  the  rela- 
tively large  amount  necessary  to  maintain  anes- 
thesia; it  is  likewise  contraindicated  in  nephritis, 
since  the  kidneys  take  part  in  the  excretion,  and 
suffer  from  the  irritant  action. 

In  extremely  hot  weather,  that  is,  when  the  ther- 
mometer is  above  93°  to  95°  F.  (34°  to  35°  C), 
ether  is  volatilized  so  rapidly  that  the  atmosphere 
contains  amounts  which  may  prove  objectionable, 
and  it  often  becomes  very  diflBcult  to  maintain 
complete  anesthesia. 

When  it  is  absolutely  imperative  to  reduce  the 
stage  of  excitement  to  the  minimum,  or  when  it 
becomes  necessary  to  secure  complete  anesthesia 
rapidly,  ether  is  contraindicated  and  chloroform  is 
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to  be  preferred  when  it  is  not  specifically  contra- 
indicated  for  other  and  more  important  reasons. 
In  the  latter  event  ethyl  clilorid  may  be  used,  or 
preliminary  unconsciousness  may  be  induced  by 
nitrous  oxid,  and  this  followed  up  by  the  use  of 
ether. 

Chloroform  is  very  commonly  preferred  by  ob- 
stetricians, but  deep  anesthesia  is  not  usually  in- 
duced in  such  cases. 

In  fatty  disease  of  the  heart  chloroform  is  con- 
traindicated  because  it  also  induces  fatty  degenera- 
tion of  that  organ;  and  for  this  reason  it  is  not  ad- 
visable to  use  it  repeatedly  on  the  same  person  in 
succeeding  operations.     - 

Chloroform  is  much  more  toxic  to  the  heart  than 
ether,  and  there  is  a  much  narrower  margin  for 
safety  between  the  amount  necessary  to  induce  an- 
esthesia and  that  which  causes  death,  chloroform 
being  much  more  active  than  ether  in  inducing 
anesthesia,  but  very  much  more  toxic. 

A  matter  of  the  greatest  importance,  especially 
for  the  unskilled  anesthetist,  is  the  very  brief  in- 
terval between  the  cessation  of  respiration  and  the 
stopping  of  the  heart  beat  with  chloroform,  giving 
very  little  chance  to  resuscitate  the  patient  after 
respiration  has  stopped.  With  ether  the  interval 
is  much  longer,  and  the  prompt  resort  to  artificial 
respiration,  while  the  body  is  raised  higher  than 
the  head,  very  commonly  results  in  saving  the  pa- 
tient. 

This  difference  in  the  action  of  anesthetics  and 
also  the  fact  that  the  condition  of  anesthesia  is  a 
dangerous  one,  according  to  the  degree  to  which  it 
is  carried,  will  be  more  fully  appreciated  if  we 
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have  a  clear  conception  of  the  several  stages  of  an- 
esthesia and  the  rapidity  with  which  a  patient  may 
pass  from  one  stage  into  the  other. 

These  several  stages  are  usually  designated  as: 
1,  the  stage  of  excitement;  2,  the  narcotic  and 
anodyne  stage;  3,  complete  anesthesia;  4,  paraly- 
sis and  death. 

The  acceleration  of  the  circulation  noticed  in  the 
first  stage  is  similar  to  that  produced  by  the  inges- 
tion of  alcohol  or  alcoholic  beverages,  and  the  pro- 
duction of  this  stage  was  one  of  the  uses  to  which 
ether  was  put  long  before  it  was  used  as  an  anes- 
thetic in  surgical  operations.  From  this  stage  the 
patient  usually  passes  quite  gradually  into  the 
second  or  narcotic  stage. 

In  the  narcotic  stage  sensibility  becomes  im- 
paired, but  there  is  not  infrequently  a  persistence 
of  reflex  action  which  manifests  itself  in  a  form  of 
delirium  or  wild  excitement.  This  is  usually  an 
indication  of  faulty  anesthetization  and  is  a  com- 
plication that  can  be  avoided  in  many  instances  by 
the  more  careful  preparation  of  the  patient  for  the 
anesthetic.  In  the  majority  of  instances,  however, 
the  patient  passes  rapidly  into  the  third  stage, 
that  of  complete  anesthesia.  In  this  stage  there 
is  complete  absence  of  reflex  action,  even  of 
the  conjunctiva,  which  is  usually,  though  erron- 
eously, advocated  as  the  most  satisfactory  test  for 
complete  anesthesia.  A  satisfactory  surgical  anes- 
thesia is  indicated  by  complete  relaxation  of  nearly 
all  of  the  muscles  of  the  body,  regular  breathing, 
deep  inspirations  and  a  fully  relaxed  lower  jaw. 
The  widely  prevailing  though  barbarous  habit  of 
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touching    the    conjunctiva    should   never   be    re- 
sorted to. 

By  the  careful  administration  of  the  anesthetic 
this  stage  of  surgical  anesthesia  may  be  continued 
for  a  considerable  period  of  time,  but  we  must 
never  forget  that  it  is  ever  bordering  on,  and  may 
at  any  moment  pass  into,  the  fourth  or  paralytic 
stage,  when  respiration  ceases,  the  heart  beats  be- 
come feebler,  and,  unless  vigorous  and  prompt 
restorative  measures  can  be  resorted  to,  may  cease 
entirely. 

THE    ADMINISTRATION    OF    ETHEE. 

While  it  has  been  asserted  that  the  administra- 
tion of  anesthetics  is  an  art  that  can  not  be  taught 
or  learned,  but  must  be  acquired,  it  is  also  true 
that  there  are  certain  points  or  rules  that  have  been 
sufTiciently  well  established  to  warrant  their  being 
hooded,  and  the  general  conduct  of  anesthetization 
can  best  he  illustrated,  perhaps,  by  giving  the 
mot  hod  ])iirsuod  by  an  ordinarily  careful  anes- 
thetist, when  nitrous  oxid  is  not  used. 

The  patient,  who  should  not  have  had  food  for 
(ivo  hours  proooding,  is  made  thoroughly  comfort- 
able, in  a  recumbent  position,  on  a  table  or  wheel 
strotohor,  if  in  a  hospital,  with  a  pillow  just  suffi- 
cient to  raise  his  head  but  slightly. 

The  mouth  is  freed  from  false  teeth  and  other 
foreign  materials,  and  the  lips  and  nose  are  an- 
ointed with  petrolatum  to  avoid  the  accompanying 
irritation  from  contact  with  the  anesthetic. 

A  pad  of  moistened  gauze  is  then  placed  over  the 
eyes  to  avoid  irritation  by  the  fumes  of  the  anes- 
thetic. 
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All  these  several  stages  should  be  carefully  ex- 
plained to  the  patient  so  as  to  assure  him  that 
every  possible  precaution  is  being  taken  to  provide 
for  his  comfort  and  well-being,  and  to  gain  his 
confidence,  for  the  more  important  feature  of  ad- 
ministering the  anesthetic  itself. 

After  the  patient  has  been  prepared  and  his  con- 
fidence gained  by  explanation  of  the  several  stages ' 
of  the  preparation,  he  is  allowed  to  accustom  him- 
self somewhat  gradually  to  the  taste  and  smell  of 
ether.  To  accomplish  this  the  cone  or  gauze  con- 
taining the  anesthetic  is  held  some  slight  distance 
from  his  face,  and  gradually  brought  closer  as  the 
patient  becomes  more  and  more  accustomed  to  the 
inhalation.  If  the  anesthetist  has  been  successful 
in  gaining  the  confidence  of  the  patient  he  will 
find  that  the  latter  will  pass  through  the  prelim- 
inary stages  of  anesthesia  without  a  struggle,  and 
that  complete  relaxation  will  be  secured  with  a 
minimum  of  the  anesthetic. 

When  a  patient  has  been  completely  anesthetized 
less  of  the  anesthetic  will  suffice  to  maintain  the 
condition  and  the  further  efforts  of  the  anesthetist 
can  be  devoted  to  observing  the  respiration  and 
the  surface  reflexes  of  the  patient  in  order  to  pre- 
vent his  reverting  to  the  second  stage  of  anes- 
thesia, or  passing  on  into  the  much-to-be-dreaded 
stage  of  paralysis  of  the  respiratory  center. 

With  chloroform  the  passing  from  one  stage  of 
anesthesia  to  the  next  is  much  more  rapid  than 
with  ether,  less  of  the  anesthetic  is  used,  more  air 
must  be  allowed,  and  there  is,  of  course,  a  cor- 
respondingly smaller  margin  of  safety  in  the  stage 
of  complete  surgical  anesthesia. 
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Since  all  of  us  can  not  become  expert  anesthet- 
ists and  yet  must  at  times  perform  that  oflSce^  this 
advantage  of  etlier  is  well  worth  consideration. 

The  greatest  immediate  danger  from  inhalation 
of  ether  or  chloroform,  but  more  especially  of  the 
latter,  is  the  administration  of  the  vapor  in  too 
great  concentration.  One  hundred  volumes  of  air 
require  approximately  from  three  to  four  volumes 
of  ether  vapor,  and  100  volumes  of  air  require 
about  one  volume  of  the  vapor  of  chloroform  to  in- 
duce anesthesia,  but  an  increase  of  from  two  to 
three  volumes  in  the  concentration  of  the  ether, 
or  of  only  one  volume  of  chloroform  in  200  of  air 
will  prove  fatal  in  a  short  time. 

While  we  do  not  actually  measure  the  relative 
volumes  of  air  and  vapor,  as  a  rule,  these  figures 
will  serve  to  show  the  comparative  danger  of  the 
two  substances,  for  it  is  many  times  more  diflBcult 
to  avoid  overstepping  narrow  boundaries  than 
broad  ones. 

When  a  ]>erfeotly  safe  ratio  is  maintained  the 
(li»lay  in  inducing  anesthesia  often  proves  vexa- 
tious, and  the  anesthetist  may  be  urged  to  expedite 
tlu»  o])(M'ation  by  increasing  the  concentration,  but 
he  should  never  forget  the  grave  responsibility 
which  ho  has  assumed  and  should  never  permit  the 
impatience  of  others  to  induce  him  to  exceed  the 
limits  of  caution,  save  only  in  those  grave  emer- 
gencies where  delay  in  operating  may  mean  death 
to  others  who  are  awaiting  their  turn. 

OFFICIAL  ANESTHETICS. 
^THYLIS        ClILORIDUM. — U.        S.        P. — Ethyl 

chlorid  occurs  as  a  colorless,  transparent,  very  vol- 
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atile  liquid,  having  a  characteristic,  rather  agree- 
able odor  and  a  burning  taste.  It  is  only  slightly 
soluble  in  water,  but  is  readily  miscible  with  alco- 
hol. 

Ethyl  chlorid  is  a  haloid  derivative,  and  is  pre- 
pared by  the  action  of  hydrochloric  acid  gas  on  ab- 
solute ethyl  alcohol.  It  is  usually  marketed  in 
hermetically  sealed  glass  tubes,  and  when  liberated 
at  ordinary  room  temperature  volatilizes  almost  in- 
stantly. The  resulting  gas  is  very  inflammable 
and  the  substance  itself  should  never  be  used  in 
proximity  to  an  open  flame  or  fire. 

For  local  anesthesia  the  liquid  in  a  fine  spray 
is  applied  to  the  surface  to  be  anesthetized. 

The  average  amount  necessary  to  induce  general 
anesthesia  is  from  5  to  10  c.c.  (75  to  150  minims). 

u3Ether. — ^U.  S.  P. — Ether  is  a  transparent, 
colorless,  volatile  liquid  having  a  characteristic 
odor  and  a  pungent,  sweetish  taste.  It  should  con- 
tain 96  per  cent,  by  weight  of  absolute  ether  or 
ethyl  oxid  and  about  4  per  cent,  of  alcohol  contain- 
ing a  little  water. 

The  per  cent,  content  of  ethyl  oxid  or  absolute 
ether  in  a  given  specimen  is  a  matter  of  consider- 
able importance  when  the  substance  is  to  be  used 
for  anesthesia.  The  official  ether,  when  exposed 
to  air,  absorbs  moisture,  thus  materially  re- 
ducing the  anesthetic  value  of  the  ether.  The 
practice  that  has  long  been  followed  of  sending 
out  ether  in  hermetically  sealed  cans  is  an  efficient 
safeguard  against  this  absorption  of  moisture. 

Chloroformum. — U.  S.  P. — Chloroform  is  a 
heavy,  clear,  colorless  liquid  having  a  characteristic 
ethereal  odor  and  a  burning,  sweet  taste.  It  should 
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contain  not  less  than  99  per  cent,  by  weight  of  ab- 
solute chloroform  and  from  0.6  to  1  per  cent,  by 
weight  of  alcohol. 

Chloroform  when  not  pure  is  readily  decom- 
posed, forming  chlorin  compounds  that  may  prove 
to  be  extremely  dangerous  to  the  patient.  Even 
chloroform  that  corresponds  to  the  requirements 
of  the  Pharmacopeia  may  be  decomposed  in  the 
presence  of  damp  air  and  heat,  and  the  substance 
should,  therefore,  be  carefully  preserved  in  small, 
well-stoppered  bottles. 


CHAPTER  XII. 

EXPECTOEANTS. 

The  expectorants  oflBcial  in  the  United  States 
Pharmacopeia  afford  a  great  variety  of  choice.  In- 
numerable combinations  are  possible,  but  we  shall 
suggest  only  a  few  of  these,  in  connection  with 
some  of  the  drugs  and  preparations  available. 

It  should  be  remembered  that  coughing  serves  to 
remove  mucus  from  the  respiratory  tract  and  often 
requires  no  treatment.  If,  however,  the  cough 
becomes  unduly  severe,  it  may  require  alleviation ; 
if  the  secretion  is  scanty  it  may  be  increased  or 
rendered  more  liquid. 

Acute  bronchitis  may  be  divided  into  two  gen- 
eral stages,  with  certain  expectorants  useful  in 
each  stage,  but  this  is  not  to  be  taken  as  a  rigid 
classification. 

The  first  stage — that  of  dryness  of  the  mucous 
membrane,  with  considerable  cough — calls  for  sed- 
atives; the  second — that  of  free  secretion — may 
require  stimulant  expectorants.^ 

The  prevalence  of  coughs  and  "colds"  in  the 
winter  nionths  is  suflBcient  evidence  of  the  impor- 
tance of  this  class  of  agents.  Their  use  in  domes- 
tic practice— largely  as  "patent  medicines/'  so- 
called — probably  exceeds  that  directed  by  the 
physician  as  ten  to  one. 

1.  The  terms  "stimulating"  and  ••sedative"  used  In  con- 
nection with  expectorants  refer  only  to  the  effect  on  the 
centers. 
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Pliysicians  are  supplied  liberally  with  literature 
by  manufacturers  of  proprietary  remedies  of  this 
typo,  but  the  pharmacology  of  this  literature  is  not 
always  worthy  of  the  faith  that  some  physicians 
place  in  it.  As  an  example  we  quote  from  a  circu- 
lar distributed  exclusively  to  physicians:  "In  se- 
vere and  frequent  cough,  when  little  mucus  is  se- 
creted, as  shown  by  the  scanty  viscal  sputum,  mor- 
phin,  or,  better,  its  derivative,  efhyUmorphin,  is 
indicated,  which  increases  secretion  and  lowers 
excitability  of  the  respiratory  center/^  For  com- 
l)arison  with  this  interested  statement  by  the  man- 
nfac^turcrs  we  quote  (merely  for  the  sake  of  com- 
parison) from  an  article  on  opium  in  Wood's 
'I'luM-apeutics  (11th  ed.,  716)  :  "Its  tendency  to 
chock  socTotion  forbids  its  use,  however,  in  a  very" 
largo  ])ro})ortion  of  cases,  notably  in  those  in  which 
there  is  persistent  dryness  of  the  bronchial  mucous 
nioinbrano."  Sollmann,  Cushny  and  others  state 
tliat  morpliin  possesses  the  same  property,  though 
to  a  Ic^ssor  degree  than  opium,  which  is  very  gener- 
ally roeognizcd. 

The  nianufacturor  of  each  cough  mixture  advo- 
oalos  {\\(\  use  of  his  particular  remedy  for  all 
coughs,  but  we  may  be  pardoned  if  we  again  quote 
Wood  for  comparison :  "It  is  plain  that  the  medi- 
cal practitioner  must  study  in  each  individual  case 
the  relations  between  the  cough  and  the  amount  of 
work  required." 

The  discovery  of  a  medicinal  agent  is  the  signal 
for  a  host  of  imitators  whose  product  may  differ, 
if  at  all,  merely  in  the  substitution  of  an  ethyl  for 
a  methyl  group,  or  of  one  harmless  acid  radical  for 
another.    These  are  presented  in  increasing  num- 
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bers  to  the  physician,  who  can  by  no  possibility 
remember  them  all-.  Or,  some  well-known  drug, 
whose  length  of  service,  if  not  merit,  entitles  it  to 
some  respect,  is  seized  on  to  serve  as  a  basis  for 
fabulous  claims,  perhaps  long  since  voiced,  dis- 
proved and  forgotten. 

There  is  still  another  interesting  phase  con- 
nected with  these  various  nostrums.  Many  of  us 
pride  ourselves  on  the  fact  that  We  use  only  "eth- 
ical" preparations  and  also  that  we  insist  on  know- 
ing just  what  we  are  prescribing  or  using.  It  must 
be  rather  embarrassing,  therefore,  to  find  that 
even  the  public  is  more  exacting  in  this  respect 
than  we  are  and  that  the  manufacturers  of  popular 
medicines,  when  they  do  advertise  the  composition 
of  their  particular  mixture,  publish  a  full  and 
complete  formula  and  not  an  incomplete  one  such 
as  we  frequently  find  in  the  advertising  pages  of 
medical  journals,  or  in  the  circulars  that  come  to 
our  desks. 

SEDATIVB  EXPECTORANTS. 

Among  the  official  sedative  expectorants  to  be 
used  in  the  first,  or  dry,  stage  of  cough,  we  have 
ipecac,  tartar  emetic,  apomorphin,  senega  and 
other  nauseants. 

Ipecac  contains  two  alkaloids,  emetin  and  cephae- 
lin,  of  which  emetin  is  the  more  abundant  and 
much  the  more  active,  and  upon  which  the  action 
of  the  crude  drug  mainly  depends. 

Ipecac  is  extremely  irritant  to  mucous  surfaces, 
causing  conjunctivitis  and  irritation  of  the  nasal 
passages,  with  active  secretion  when  brought  into 
contact  with  those  tissues,  and  nausea  and  vomit- 
ing when  it  is  taken  into  the  stomach.    If  a  suffi- 
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cient  amount  of  the  drug  escapes  evacuation  dur- 
ing enicsis  and  passes  into  the  intestine  the  irrita- 
tion causes  increased  peristalsis,  diarrhea,  and  even 
})loody  stools. 

It  is  generally  accepted  as  a  fact  that  ipecac 
causes  vomiting  by  its  direct  action  on  the  stomach, 
and  not  by  acting  on  the  center,  as  apomorphin 
does. 

As  in  tlio  case  of  other  nauseants,  ipecac  causes 
increased  secretion  by  the  salivary  glands  and  by 
the  mucous  glands  of  the  respiratory  tract.  This 
effwt  is  more  lasting  with  ipecac  than  with  apo- 
morphin and  certain  other  emetics;  hence  its 
greater  value  in  expectorant  mixtures.  Further- 
more, it  causes  mucli  less  depression  than  tartar 
emetic,  and  this  is  a  decided  advantage  in  many 
cases. 

Emetin  is  not  well  suited  for  subcutaneous  in- 
jection, as  it  is  extremely  irritant. 

The  mode  of  action  of  ipecac  in  tropical  dysen- 
tery is  unknown. 

Tartar  emetic,  like  ipecac,  acts  directly  on  the 
stomach  to  cause  emesis.  This  conclusion  is  not 
materially  affected  by  the  oft-quoted  fact  that 
emesis  may  be  induced  in  an  animal  by  this  drug 
after  the  stomach  has  been  replaced  by  the  bladder 
of  a  pig. 

Most  of  the  drug  is  evacuated  during  the  vomit- 
ing which  it  causes,  but  if  a  sufficient  amount 
escapes  into  the  intestine  it  gives  rise  to  symptoms 
closely  resembling  those  caused  by  arsenic,  and  it 
is  stated  that  as  small  a  dose  as  two  grains  has 
proved  fatal. 
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The  nausea  is  accompanied  by  the  usual  effects 
on  the  pulse  and  mucous  and  salivary  secretion. 

Emesis  usually  follows  an  effective  dose  within 
twenty  minutes,  but,  owing  to  the  great  depression 
which  this  drug  produces,  it  is  not  nearly  so  useful 
as  an  emetic  as  apomorphin,  ipecac  or  one  of  the 
other  metallic  emetics,  such  as  copper  sulphate, 
but  the  nauseant  dose  is  only  about  one-fifth  that 
necessary  for  emesis ;  hence  it  does  not  cause  suffi- 
cient depression  to  interfere  with  its  use  in  the 
case  of  robust  patients. 

Apomorphin  induces  vomiting  by  direct  action 
on  the  medulla,  acting  much  more  promptly  and 
in  smaller  doses  after  subcutaneous  injection  than 
when  given  by  the  mouth.  Small  doses  cause 
nausea,  with  the  usual  attendant  symptoms,  in- 
creased pulse  rate  and  increased  secretion  of  mu- 
cus and  saliva.  The  nausea  is  usually  of  but  brief 
duration,  but  it  is  sometimes  very  persistent. 
Therapeutic  doses  of  apomorphin  have  very  little 
narcotic  action  and  no  perceptible  effect  on  the 
heart. 

Ipecacuanha. — U.  S.  P. — Ipecac  is  the  dried 
root  of  Cephaelis  Ipecacuanha  (Brotero),  A.  Eich- 
ard  (Fam.  Rubmcecp).  It  is  known  commercially 
as  Eio,  Brazilian  or  Para  ipecac,  or  the  correspond- 
ing portion  of  C.  acuminata,  Karsten,  known  com- 
mercially as  Qarthagena  ipecac,  yielding,  when  as- 
sayed by  the  process  given  in  the  Pharmacopeia, 
not  less  than  2  per  cent,  of  ipecac  alkaloids.  Ipe- 
cacuanha was  first  described  by  Pi  so  and  Markgraf, 
in  1648,  in  their  natural  history  of  Brazil.  The 
drug  appears  to  have  been  well  known  to  the  na- 
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tives  of  Brazil  and  to  have  been  much  prized  for  a 
variety  of  therapeutic  purposes.  It  was  introduced 
into  Europe,  about  1675,  by  John  Helvetius,  of 
Paris.  The  Carthagena  variety  of  ipecacuanha  is 
a  comparatively  recent  introduction,  being  first 
noted  as  a  distinct  variety,  about  1870.  Ipecacu- 
anha is  official  in  all  pharmacopeias,  but  up  to  the 
present  time  the  Pharmacopeia  of  the  United 
States  is  the  only  one  to  recognize  the  Carthagena 
variety  as  being  the  equal  of  the  Brazilian.* 

PuLvis  JpECACtJANH^. — TJ.  S.  P. — Average 
dose:  Expectorant,  0.050  gm.  (1  grain)  ;  emetic,  1 
gm.  (15  grains). 

Fluidextractum  Ipecacuanha. — ^U.  S.  P. 
— Fluidextract  of  Ipecac. — This  should  contain 
1.75  per  cent,  of  alkaloids. 

Average  dose:  Emetic,  1  c.c.  (15  minims)  ;  ex- 
pectorant, 0.05  c.c.  (1  minim). 

PuLvis  Ipecacuanha  et  Opii. — U.  S.  P. — 
Powder  of  Ipecac  and  Opium  (Dover's  powder). 
This  contains  10  per  cent,  of  ipecac,  10  per  cent, 
of  powdered  opium  and  80  per  cent,  of  sugar  of 
milk. 

Average  dose:  0.500  gm.  (7^/2  grains);  used 
chiefly  as  a  diaphoretic. 

Syrupus  IPECACUANHiE. — U.  S.  P. — Syrup  of 
Ipecac.  This  contains  7  per  cent,  of  fluidextract  of 
ipecac  and  1  per  cent,  of  acetic  acid  in  a  mixture 
of  glycerin,  sugar  and  water. 

Average  dose:  Expectorant,  1  c.c.  (15  min- 
ims) ;  emetic,  15  c.c.  (4  fluidrams). 

ViNUM  Ipecacuanha. — ^U.  S.  P. — ^Wine  of  Ipe- 
cac.   A  mixture  of  10  per  cent,  of  fluidextract  of 
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ipecac,  10  per  cent,  of  alcohol,  and  80  per  cent,  of 
white  wine. 

Average  dose:  1  c.c.  (15  minims). 

Senega. — TJ.  S.  P. — ^Root  of  Poly  gala  senega. — 
This  is  one  of  the  few  drugs  of  American  origin 
that  has  found  a  place  in  every  recent  pharmaco- 
peia. It  contains  a  saponin  which  is  locally  irri- 
tant, but  which  is  not  absorbed ;  hence,  the  drug  is 
not  depressing.  It  is  almost  invariably  used  in 
small  amount  as  an  addition  to  other  expectorants. 
It  has  the  disadvantage  of  an  unpleasant  acrid 
taste.    The  official  preparations  are : 

Fluidextractum  Senega. — TJ.  S.  P. — Average 
dose,  1  c.c.  (15  minims),  and 

Syrupus  Senega. — ^U.  S.  P. — ^This  contains  20 
c.c.  fluidextract  of  senega  in  100  c.c. 

Average  dose:  4  c.c.  (1  fluidram). 

See  also  compound  syrup  of  squill. 

Another  irritant  nauseant  more  notable  for  its 
abuse  than  its  use  is : 

Sanguinaria. — ^U.  S.  P. — Ehizome  of  San- 
guinana  canadensis  (bloodroot) .  This  drug,  usual- 
ly omitted  by  modern  therapeutists  or  dismissed 
with  a  line,  contains  sanguinarin,  belonging  to  the 
morphin  group,  and  causing  depression  of  the  res- 
piratory center.  It  is  mentioned  here  more  par- 
ticularly because  of  its  widespread  use  by  the  nos- 
'trum  makers.  The  common  name — bloodroot — 
appears  to  possess  considerable  psychical  effect. 
The  only  official  preparation  is : 

Fluidextractum  Sanguinaria. — TJ.  S.  P. 

Average  dose:  0.1  c.c.  (ll^  minims). 
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The  ^'Compound  Synip  of  White  Pine"  of  the 
National  Formularv  represents  the  "popular"  ex- 
jKvtorant.  It  is  not  recommended,  however,  as  it 
is  too  complex.- 

Antimonii  et  Potassii  Tartbas. — ^U.  S.  P. — 
Antimony  and  Potassium  Tartrate;  tartar-emetic. 
Colorless,  transparent  crystals  or  a  white,  granu- 
lar ix)wder,  soluble  in  15.5  parts  of  water.  This  is 
the  most  popular  and  widely  used  of  the  medicinal 
oomiKnmds  of  antimony,  and  is  now  official  in  all 
recent  pharmaco}>eias. 

Average  dose:  Expectorant,  0.005  gm.  (1/10 
grain) ;  emetic.  0.03  gm.  (V^  grain). 

VixuM  AxTiMONii. — U.  S.  P. — Wine  of  Anti- 
mony. This  contains  0.4  per  cent,  of  antimony 
and  jKitassium  tartrate  dissolved  in  a  mixture  of  1 
part  of  alcohol  and  5  parts  of  white  wine,  and  en- 
ters into  the  well-known  cx)miK)und  mixture  of 
glyeyrrliiza — a  deservedly  popular  expectorant. 

Average  doi^e:  Of  the  wine  1  c.c.  (15  minims). 

Tartar  emetic  is  also  an  ingredient  (0.2 '  per 
cent.)  in  the  compound  syrup  of  squill. 

Aro^Mouriiix-ii:  IIydrociiloridum. — U.  S.  P. — 
Apomorphin  Hydroclilorid. — Tlie  hydrochlorid  of 
an  alkaloid  prepared  from  uiorphin  by  tlie  abstrac- 

2.  The  foUowing  is  the  formula  for  the  Compound  Syrup 
of  White  Pine : 

White  pine  bark  (pinus  strobus) . . .  -Siiss  75 

Wild   cherry   bark Siiss  75 

Spikenard   root    Siiss  10 

Balm  of  Gilead  buds Siiss  10 

Sangulnaria   root    3ii  8 

Sassafras   bark    grs.  cv  7 

Morphin    sulphate grs.    vliss  0  5 

Chloroform    3iss  6 

Sugar    Sxxvss  750 

Alcohol 

Water 

Syrup  (U.  S.  P.),  of  each  to  make   .  .011  1000] 


EXPECTORANTS.  277 

tion  of  one  molecule  of  water.  It  is  soluble  in  40 
parts  of  water,  in  the  same  proportion  of  alcohol, 
practically  insoluble  in  all  other  solvents. 

Apomorphin  is  much  less  useful  as  an  expector- 
ant than  as  an  emetic,  its  action  being  brief. 

Average  dose:  Expectorant,  0.002  gm.  (2  mg. 
or  1/30  grain) ;  emetic,  0.005  gm.  (5'mg.  or  1/12 
grain). 

IPECAC. 

When  the  bronchi  are  inflamed  and  the  secretion 
is  scanty  or  thick  and  tenacious,  nauseants,  such 
as  ipecac,  lead  to  increased  secretion  which  secures 
its  removal  by  coughing.  The  choice  of  nau- 
seants is  guided  by  the  general  condition  of  the 
patient,  ipecac  being  preferred  to  antimony  and 
potassium  tartrate  in  those  cases  (children  and 
weakly  persons)  in  which  great  depression  would 
be  dangerous.  The  active  principle  of  ipecac  is 
not  usually  employed  in  the  pure  state  as  an  ex- 
pectorant, the  syrup  of  ipecac  being  preferred,  as 
the  tannin  present  retards  absorption  and  prolongs 
the  action. 

The  expectorant  dose  of  nauseants  is  always  very 
much  less  than  the  emetic — approximately  one- 
tenth  or  less  in  the  case  of  ipecac.  The  average 
doses  given  are  approximate  and  the  expectorant 
dose  is  to  be  repeated  every  two  or  three  hours; 
the  emetic  dose  is  to  be  repeated  half-hourly  until 
effective. 

For  croup  in  small  children  few  remedies  enjoy 
a  greater  reputation  than  syrup  of  ipecac,  which 
is  given  alone  in  doses  of  from  ten  to  thirty  drops, 
repeated  at  intervals  of  thirty  minutes  until  vom- 
iting occurs. 
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The  preparations  of  ipecac  are  seldom  used 
alone  as  expectorants,  but  are  usually  added  to 
mixtures  of  allied,  use. 

The  following  may  be  considered  a  typical  pre- 
scription for  ipecac  to  be  used  in  teaspoonful  doses 
every  two  hours;  for  the  syrup  of  ipecac  a  corre- 
sponding amount  of  fluidextract  or  wine  may  be 
substituted.  When  an  opiate  is  imperatively  de- 
manded 15  c.c.  (4  drams)  of  comphorated  tinc- 
ture of  opium  may  be  added  without  other  change : 

IJ.    Syrupi  ipecacuanhse  fSvi  25 

Ammonii  chloridi  Siss  6 

Syrupi  tolutani,  q.  s.  ad fSiii  100 

Sig. :    A  teaspoonful  at  a  dose. 

ANTIMONY. 

Antimony  and  potassium  tartrate  is  a  more 
depressing  nauseant  than  ipecac  and  senega.  It 
may  be  used  on  robust  persons,  but  not  with  safety 
on  children  or  the  infirm.  Its  mode  of  action  is 
similar  to  that  of  ipecac,  and  here,  too,  we  have  a 
variety  of  official  preparations. 

For  the  administration  of  antimony  and  potas- 
sium tartrate,  the  official  compound  mixture  of 
glycyrrhiza  (6  per  cent,  wine  of  antimony, 
0.024  per  cent,  antimony  and  potassium  tartrate) 
is  used  alone  or  with  ammonium  chlorid  as  fol- 
lows: 

IJ.    Ammonii  chlor Si        4| 

Mist,  glycyrrhizae  comp.,  q.  s.  ad.fjiii    100 1 

Misce. 

Sig.:    Shake  the  bottle  and  take  a  teaspoonful. 

Another  very  popular  form  of  expectorant  into 
which  tartar  emetic  enters  is  the  compound  syrup 
of  squill,  combining  the  stimulation  of  squill  and 
the  nauseant  action  of  the  tartar  emetic.    It  may 
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be  given  alone  or  with  ammonium  chlorid  as  fol- 
lows : 

3.    Syrupi  scillse  comp fjiss      60 

Ammonii  chloridi    5ii        8 

Aquae,  q.  s.  ad fjiii    100 

Misce. 

Sig. :    A  teaspoonful  every  three  hours. 

STIMULATING   EXPECTORANTS. 

The  sfimulating  expectorants  include  a  number 
of  balsamic  resins  (of  which  benzoic  or  cinnamic 
acid  is  a  constituent),  creosote,  terebene,  ammo- 
nium carbonate  and  to  a  less  extent  the  chlorid. 

The  preparations  of  tolu  are  to  be  regarded  more 
as  vehicles  than  as  actively  stimulating  expector- 
ants. 

Squill  is  used  as  an  expectorant  mainly  for  its 
nauseant  effect. 

Terebene  and  terpin  hydrate  are  excreted  by  the 
lungs  and  exert  a  mild  stimulation  and  antisepsis, 
but  the  latter  properly  must  be  insignificant. 

While  ammonium  carbonate  is  distinctly  stimu- 
lating, therapeutic  doses  of  the  chlorid  have  but 
little  action  on  the  centers.  Both  of  these  salts 
assist  in  the  liquefaction  of  mucus. 

Balsamum  Tolutanum. — ^U.  S.  P. — Balsam  of 
Tolu  is  a  balsam  obtained  from  Toluifera  bal- 
samum,  and  occurs  as  a  yellowish-brown  plastic 
solid  that  has  a  pleasant  aromatic  odor  and  a 
mild  aromatic  taste.  It  is  readily  soluble  in  alco- 
hol, nearly  insoluble  in  water.  Balsam  of  tolu 
was  first  described  by  Monardes,  a  Spanish  physi- 
cian, about  1574.  The  drug,  it  is  said,  was  col- 
lected in  a  district  called  Tolu,  near  Carthagena, 
and  appears  to  have  been  well  known  to,  and  used 
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by,  tlie  natives  of  Nortliem  South  America.  Bal- 
sam of  tolii  is  widely  used  at  the  present  time  and 
is  official  in  all  the  leading  pharmacopeias. 

Average  dose:  1  gm.  (15  grains). 

Sykupus  'J'oLUTANi's. — U.  S.  P. — Synip  of 
Tohi,  (M)ntaining  the  water-soluble  principles  of  5 
jK'r  cent,  of  tincture  of  tolu  in  syrup. 

Average  dose:    15  c.c.  (4  fluidrams). 

TiNCTUHA  ToLUTANA. — TJ.  S.  P. — Tincturc  of 
Tolu,  a  20  per  cent,  solution  of  tolu  in  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

The  mildest  of  the  stimulant  expectorants  is 
syrup  of  tolu,  if,  indeed,  this  can  be  considered  as 
anything  more  than  a  flavored  syrup.  The  balsam 
is  not  frequently  used  in  medicine,  but  may  be 
given  in  the  form  of  an  emulsion  made  with  acacia 
and  water  and  sweetened  with  sugar. 

The  benzoic  acid  and  volatile  oil  in  the  balsam 
give  it  the  advantage  of  being  mildly  antiseptic, 
the  syrup,  however,  being  too  weak  to  be  effective 
in  the  dose  usually  employed. 

Balsamum  Peiiuvianum. — U.  S.  P. — Balsam 
of  Peru  may  be  used  in  the  same  dose  and  for  the 
same  purpose  as  balsam  of  tolu. 

Attention  is  called  to  the  fact  that  the  urine  of 
persons  taking  such  amounts  of  tliesc  balsams  gives 
a  precipitate  with  nitric  acid  which  may  be  mis- 
taken for  albumin,  but  the  precipitated  resins  dis- 
solve in  alcohol,  while  albumin  does  not. 

Benzoinum. — U.  S.  P. — This  balsamic  resin  is 
also  a  harmless  stimulant,  useful  in  bronchial  irri- 
tation. 

Tincture  Benzoini. — U.  S.  P. — A  20  per  cent, 
solution  of  benzoin  in  alcohol,  or: 
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TiNCTURA  Benzoini  Composita. — U.  S.  p. — 
"Turlington's  balsam,"  commonly  called  "Friar's 
balsam"  (containing  benzoin,  aloes,  storax  and 
tolu),  may  also  be  given. 

Average  dose:  1  c.c.  (15  minims)  every  two 
hours. 

The  fact  that  these  expectorants  are  harmless  is 
a  very  great  advantage — :and  is  a  point  to  be  par- 
ticularly remembered  in  the  treatment  of  small 
children,  in  whom  opiates  and  such  depressants  as 
antimony  and  potassium  tartrate  are  to  be  avoided. 

SciLLA.— U.  S.  P.— Squill.  The  bulb  of  Urginea 
maritima,  containing  several  potent  principles;  it 
is  exceedingly  irritant  and  in  large  doses  toxic. 

Average  dose:  0.1  gm.  (2  grains). 

Of  all  official  drugs  used  in  the  treatment  of 
cough,  few  are  better  known  than  squill,  the  syrup 
being  the  most  popular  of  its  preparations. 

This  drug  is  both  stimulant  and  nauseant; 
hence,  it  is  used  in  both  stages  of  bronchitis. 

Syrupus  Scill^. — U.  S.  P. — Syrup  of  Squill. 
This  represents  5  per  cent,  of  squill;  made  from 
vinegar  of  squill,  and,  therefore,  containing  dilute 
acetic  acid;  it  is,  of  course,  incompatible  with  am- 
monium carbonate — a  fact  not  infrequently  lost 
sight  of  by  the  prescriber. 

Average  dose:  2  c.c.  (30  minims). 

AcETUM  SciLL^. — U.  S.  P. — ^Vinegar  of  Squill. 
This  represents  10  per  cent,  of  the  drug  extracted 
with  dilute  acetic  acid. 

Average  dose:  1  c.c.  (15  minims). 

Fluidextractum  Scill^. — U.  S.  P. 

Average  dose:  0.1  c.c.  (2  minims). 
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TiNCTURA  SciLKB.— U.  S.  P.— This  represents 
10  per  cent,  of  the  drug. 

Average  dose:  1  c.c.  (15  minims). 

These  last  three  preparations  of  squill  are  sel- 
dom employed,  but  tiie  following  is  widely  used : 

Syrupus  Scilue  Compositus. — ^U.  S.  P. — 
Compound  Syrup  of  Squill  (Hive  Syrup).  This 
represents  8  per  cent,  of  the  fluidextracts  of  squill 
and  senega  and  0.2  per  cent,  of  antimony  and 
potassium  tartrate  or  about  0.01  gm.  (1/6  grain) 
to  the  teaspoonful. 

Average  dose:  2  c.c.  (30  minims). 

Syrupus  Picis  Liquids. — U.  S.  P. — Syrup  of 
Tar. — Containing  one-half  of  l.per  cent,  of  the 
soluble  principles  of  tar  in  syrup,  is  mildly  stimu- 
lant and  the  taste  is  not  unpleasant. 

Average  dose:  4  c.c.  (1  fluidram). 

Tar  itself  has  a  disagreeable  acid  taste  and  is 
not  often  used  in  substance. 

Terpini  Hydras. — U.  S.  P. — Terpin  Hydrate. 
— This  is  a  substance  closely  related  to  turpentine, 
camphor,  etc.  It  occurs  in  colorless,  lustrous, 
rhombic  prisms,  or  a  white  crystalline  powder, 
nearly  colorless,  of  a  slightly  aromatic  and  some- 
what bitter  taste,  soluble  in  about  200  parts  of 
water  and  in  10  parts  of  alcohol. 

Average  dose:  0.1  gm.  (2  grains)  in  capsules 
or  elixir. 

Terpin  hydrate  has  been  known  for  some  time, 
but  was  not  used  in  medicine  until  after  Lepine 
published  the  results  of  his  physiologic  investiga- 
tion in  1885.  It  is  supposed  to  possess  the  anti- 
septic and  stimulating  effects  of  turpentine  with- 
out possessing  its  irritating  properties.    The  sub- 
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stance  soon  became  popular  and  was  included  in 
the  United  States  Pharmacopeia  for  1890.  It  is 
oflBcial  in  the  German  Pharmacopeia  and  in  the 
French  Codex. 

Terebenum. — ^U.  S.  P. — Terebene. — This  is  a 
polymerization  product  derived  from  turpentine, 
which  it  closely  resembles. 

It  is  a  colorless  liquid,  having  a  rather  agreeable 
odor  and  an  aromatic,  somewhat  terebinthinate 
taste,  readily  soluble  in  3  times  its  volume  of  alco- 
hol, but  only  slightly  soluble  in  water. 

First  obtained  by  Soubeiran  and  Capitaine  about 
1841,  it  was  introduced  into  medicine  by  Dr.  Wil- 
liam Murrell  about  1885;  it  was  made  oflBcial  in 
1890  and  in  the  British  Pharmacopeia  of  1898. 

Average  dose:  0.5  c.c.  (8  minims). 

Creosotum. — U.  S.  P. — (or  Guaiacol. — ^U.  S. 
P.,  which  constitutes  up  to  90  per  cent,  of  creo- 
sote) . 

Average  dose:  0.2  c.c.  (3  minims). 

Ammonii  Chloridum. — TJ.  S.  P. — A  white 
crystalline  powder,  without  odor,  having  a  cooling 
saline  taste,  permanent  in  air,  soluble  in  2  parts  of 
water  and  in  50  parts  of  alcohol. 

As  sal  ammoniac,  this  substance  has  been  known 
from  a  very  early  time.  It  is  popularly  supposed 
to  have  been  first  obtained  from  the  neighborhood 
of  the  Temple  of  Jupiter  Ammon,  in  Northern 
Africa. 

Average  dose:  0.5  gm.  (8  grains). 

Ammonium  chlorid  was  known  to  the  Arabian 
physicians  and  was  described  by  Geber.  It  is  now 
oflScial  in  all  pharmacopeias.  Wood  recom- 
mends this  salt  in  the  stage  just  before  secretion 
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hecomcs  free;  for  this  purpose  the  following  may 
be  used : 

Tuociiisci  Ammonii  Chloridi. — ^XI.  S.  P. — 
Each  troche  contains  0.1  gm.  (1%  grains)  ammo- 
nium chlorid  and  0.2  gm.  (3  grains)  extract  of 
glycyrrhiza. 

Ammonium  clilorid  is  much  used  sa  an  addition 
to  compound  mixture  of  glycyrrhiza  in  the  propor- 
tion of  4  gm.  (GO  grains)  to  60  c.c.  (2  ounces), 
and  it  may  be  added  to  nearly  any  expectorant 
mixture  wliich  is  not  strongly  alcoholic. 

Ammonii  Carbonas. — U.  S.  P. — Ammonium 
Carbonate.  This  consists  of  white,  hard,  translu- 
cent, striated  masses  of  a  strong  odor  of  ammonia 
witliout  enipyreuma,  and  a  sharp,  saline  taste, 
slowly  but  completely  soluble  in  about  4  parts  of 
water  and  decomposed  by  hot  water. 

Squill  in  the  form  of  the  simple  syrup  is  rec- 
oniniendod  for  use  in  the  latter  stages  of  bronchitis. 
Tlio  compound  syrup,  containing  antimony,  is  not 
jj^cncrally  suittnl  for  young  children,  but  it  has  been 
used  in  spasmodic  croup. 

The  use  of  squill  as  an  emetic  is  not  free  from 
danger  and  the  drug  is  seldom  so  employed  alone. 

The  following  is  suggested  as  a  form  of  pre- 
scribing the  syrup : 

H.     Syrupi  scilliE   f^i  30 

Syrupi   ipecac    f 3i  4 

Ammonii   chlor 3i  4 

Syrupi  -tolut,  q.  s f^iii  100 

!^^.  et  Sig.:    A  teaspoonful  as  required. 

When  the  inflammation  affects  the  upper  part 
of  the  respiratory  passages  it  is  treated  with  anti- 
septics, demulcents  and  anodynes.  The  lozenges 
of  ammonium  chlorid  will  be  found  very  useful 
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for  this  condition.  Ammonium  chlorid  is  very 
commonly  used  with  the  compound  mixture  of 
glycyrrhiza,  but  it  is  not  well  suited  for  combina- 
tion with  terpin  hydrate,  since  the  latter  requires 
a  strongly  alcoholic  menstruum  which  precipitates 
ammonium  chlorid. 

Terpin  hydrate  has  been  suggested  as  a  remedy 
in  a  variety  of  ailments,  but  it  appears  to  be  useful 
mainly  as  an  expectorant,  enjoying  a  reputation 
particularly  among  the  nostrum  venders.  It  is  in 
reality  useful  in  aiding  to  get  rid  of  secretion  from 
the  bronchial  mucous  membrane. 

It  may  be  prescribed  as  the  unoflBcial  Elixir  of 
Terpin  Hydrate  and  Codein  Sulphate.  Dose :  Two 
teaspoonfuls,  containing  0.12  gm.  (2  grains)  ter- 
pin hydrate  and  0.015  gm.  (14  grain)  codein. 

Owing  to  its  slight  solubility  in  water,  the  elixir 
must  be  strongly  alcoholic — a  serious  objection  to 
its  general  use.  It  is  very  commonly  associated 
with  codein,  which  is  not  to  be  recommended  for 
routine  practice. 

Terebene  is  used  in  much  the  same  conditions  as 
terpin  hydrate,  but  its  immiscibility  with  the  mix- 
tures usually  employed  as  expectorants  has  inter- 
fered in  no  small  way  with  its  employment.  It 
may  be  prescribed  in  alcoholic  solution,  in  cap- 
sules or  in  the  form  of  an  emulsion  as  follows : 

IJ.    Terebeni     3vi  25 

Pulv.   acacise    3iv  15 

Syrupi  tolut fji  30 

Aquae,  q.  s.  ad ^iii  100 

M.  Ft.  emulsum. 

Sig. :    A  teaspoonf ul  as  required. 

Creosote  is  used  as  a  stimulant  expectorant. 
There  is  considerable  diversity  of  opinion  as  to  its 
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mode  of  action.  It  seems  to  possess  little  germici- 
dal action  so  far  as  the  lungs  are  concerned.  When 
it  is  adniinistorod  in  a  bland  oil  very  large  doses 
are  tolerated,  but  these  are  not  necessary  for  its 
(*xi)Octorant  effect. 

Xuniorous  compounds  of  creosote  and  of  guai- 
acol  liave  been  suggested  as  substitutes  for  the  oflB- 
cial  products,  but  it  is  not  probable  that  they  pos- 
sess any  decided  advantages  over  the  (rfficial.  Those 
which  arc  less  ])oisonous  are  probably  absorbed 
from  the  alimentary  canal  to  a  much  less  degree 
than  arc  the  official  creosote  and  guaiacol. 

Among  the  guaiacol  compounds  is  the  proprie- 
tary "Ethacol,"  containing  ethyl-morphin,  a  fact 
to  be  carefully  borne  in  mind,  as  the  name  of  the 
preparation  is  not  nearly  so  suggestive  of  morphin 
as  of  guaiacol.  The  manufacturers  of  this  article 
recommended  uiorphin  or  ethyl-morphin  in  bron- 
chitis for  increadng  secretion! 

A  condition  deserving  especial  mention  is  that 
in  whieli  the  mucus  is  particularly  thick  and  tena- 
cious, requiring  liquefaction;  for  this  purpose, 
ammonium  carbonate  is  frequently  added  to  other 
expectorants;  it  has  the  disadvantage  of  an  un- 
})leasaiit  taste,  which  can  not  be  disguised  with  di-' 
luted  acids  because  these  decompose  the  carbon- 
ates. 

The  cough  of  chronic  bronchitis  requires  the 
use  of  one  of  the  stimulant  expectorants,  such  as 
tcTcbeno  or  terpin  hydrate,  bearing  in  mind  the 
avoidance  of  those  which  will  prove  objectionable 
with  continued  use. 

While  urging  the  advantage  of  using  the  phar- 
macopeial   expectorants,    we   particularly    suggest 
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that  the  physician  consider  the  several  ingredients 
of  any  nostrum  instead  of  accepting  the  absurd, 
and  often  grotesque,  claims  of  the  manufacturer. 

ANODYNES. 

When  the  irritability  of  the  throat  causes  exces- 
sive coughing,  anodynes  are  indicated. 

The  pharmacology  of  morphin,  codein  and  some 
of  the  morphin  derivatives  will  be  discussed  briefly 
in  the  succeeding  chapter,  but  we  wish  to  reiterate 
the  oh-repeated  warning  concerning  the  indis- 
criminate use  of  the  drugs  of  this  class  which  do 
unquestionably  relieve  coughing,  thus  giving  the 
patient  the  impression  that  he  is  being  cured, 
whereas  the  inflammatory  process  may  be  progress- 
ing. The  derivatives  of  morphin,  such  as  codein 
and  heroin,  lessen  the  irritability  of  the  center 
without  causing  so  much  gastrointestinal  disturb- 
ance as  morphin.  Morphin  is  particularly  to  be 
avoided  when  the  cough  is  attended  with  free 
secretion,  since  the  cough  is  necessary  in  that 
event. 

CoDEiNA. — TJ.  S.  P. — Codein.  Very  soluble  in 
alcohol,  much  less  soluble  in  water. 

Codeine  Phosphas. — TJ.  S.  P. 

CoDEiNiE  Sulphas. — U.  S.  P. — Both  are  quite 
soluble  in  water,  but  not  in  alcohol. 
•     Average  dose:  0.03  gm.  (30  mg.  or  14  grain). 

AciDUM  Hydrocyanicum  Dilutum. — U.  S.  P. 
— Contains  2  per  cent,  absolute  HCN. 

Average  dose:  0.1  c.c.  (II/2  minims). 

Syrupus  Pruni  Virginianje. — U.  S.  P. — 
Syrup  of  Wild  Cherry  represents  15  per  cent,  of 
bark  and  15  per  cent,  of  glycerin. 
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Codoin  undoubtedly  lessens  cough,  but,  as  al- 
nmdy  stated,  this  is  not  always  desirable.  Codein 
pliospliate  or  sulphate,  being  soluble  in  water,  may 
he  added  to  almost  any  cough  mixture  which  is 
not  alkaline. 

'J'he  following  is  suggested  as  a  simple  prescrip- 
tion containing  codein: 

^.    Codcins  sulph gr.  viii  5 

Ammonii  chloridi Siss        6 

Syriipi  pruni  virg.,  q.  s.  ad fjiii     100 

M.    Si«:. :    A  teaspoonful  every  two  or  three  hotirs. 
Compouiui  mixture  of  glycjTrhiza,  syrup  of  tar,  syrup 
of  stjuill  or  ayrup  of  tola  may  be  substituted  wholly  or 
in  part,  for  the  syrup  of  wild  cherry. 

CVxloin,  rather  than  its  salts,  is  suited  for  com- 
bination with  torpin  hydrate,  since  both  require  al- 
(X)hol  as  solvent. 

Codein  has  come  very  largely  into  use  in  expec- 
torant mixtures  in  recent  years,  partly  because  its 
action  rosomblos  that  of  morphin  without  disturb- 
hv^  digestion  or  causing  constipation  in  moderate 
(la^cs,  partly,  no  doubt,  because  manufacturers 
have  popularized  it  in  order  to  avoid  the  stigma 
attaching  to  the  general  use  of  morphin  and  opium. 

Numerous  substitutes  have  been  introduced  for 
morphin  and  codein,  but  it  has  not  been  demon- 
strated that  they  possess  all  the  advantages  and 
none  of  the  disadvantages  of  the  oflBcials.  It  must- 
not  be  forgotten  that  the  habit  may  be  formed 
with  any  of  the  morphin  derivatives,  including 
codein. 

The  bromids  of  ammonium,  potassium  and  so- 
dium are  safer  than  morphin,  and  are  frequently 
beneficial   when   anodynes   are  indicated.     Their 
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doses  should,  however,  be  more  than  proportion- 
ately reduced  for  children. 

Hydrocyanic  acid  ^ay  be  added  to  expectorant 
mixtures,  but  its  action  is  fleeting  and  it  must 
be  frequently  repeated. 

DEMULCENT  EXPECTORANTS. 

Demulcents  are  frequently  employed  to  allay  the 
irritation  of  the  mucous  membrane,  and  they  pos- 
sess the  great  advantage  of  being  harmless.  They 
may  be  administered  in  the  form  of  lozenges  or 
troches. 

The  following  demulcents  may  be  used  as  ve- 
hicles: 

Syrupus  Acacia. — U.  S.  P. 

MuciLAGo  Acacia. — ^U.  S.  P. 

Glycyrrhiza.-^U.  S.  p. — Licorice  Root  is  so 
well  known  as  to  require  but  little  comment.  Its 
preparations  afford  a  variety  of  forms  for  adminis- 
tering it. 

Fluidextractum  Glycyrrhiz^.^ — U.  S.  P. — 
This  is  the  Fluidextract  of  Licorice  Root,  from 
which  a  satisfactory  syrup  may  be  prepared  by 
mixing  25  c.c.  of  the  fluidextract  with  enough 
syrup  to  make  100  c.c. 

Average  dose:  2  c.c.  (30  minims). 

Extractum  Glycyrrhiz^  Purum. — IT.  S.  P. 
— This  is  a  semi-solid  extract  prepared  from  the 
root  and  is  well  adapted  as  an  addition  to  extem- 
poraneous mixtures. 

Average  dose:  1  gm.  (15  grains). 

Trochisci  Glycyrrhiz^  et  OpiI. — U.  S.  P. — 
These  contain  0.005  gm.  (5  mg.  or  1/12  grain) 
of  opium. 
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Glycyrrhizinum  Ammoniatum. — U.  S.   P. 

Ammoniated  Glycyrrhizin  is  an  excellent  demul- 
cent ;  it  is  readily  soluble  in  water,  but  incompati- 
ble with  acids. 

Average  dose:  about  0.25  gm.  (4  grains). 
•  PuLVis  Glycyrrhiz^  Compositus. — U.  S.  P. 
— Compound  Powder  of  Glycyrrhiza,  a  laxative, 
containing  senna^  washed  sulphur,  glycyrrhiza, 
sugar  and  oil  of  fennel,  and  popularly  believed 
to  be  a  desirable  adjuvant  to  expectorant  medi- 
cines. 

Average  dose:  4  gm.  (60  grains). 

MiSTURA  Glycyrrhiza  Composita. — ^TJ.  S.  P. 
— Compound  Mixture  of  Glycyrrhiza,  brown  mix- 
ture, containing  purified  extract  of  glycyrrhiza 
and  acacia,  each  3  per  cent.,  syrup  5  per  cent., 
with  camphorated  tincture  of  opium  12  per  cent., 
wine  of  antimony  6  per  cent,  and  spirit  of  nitrous 
ether  3  per  cent. 

Average  dose:   8  c.c.  (2  fluidrams). 

This  is  a  deservedly  popular  expectorant.  It  is 
very  often  prescribed  alone,  but  is  also  much  used 
as  a  vehicle  for  other  expectorants,  particularly 
ammonium  chlorid. 

The  demulcents  are  useful  when  they  may  be 
applied  directly  to  the  seat  of  the  inflammation, 
but  they  are  of  less  service  when  the  lower  pas- 
sages are  affected. 

The  Mistura  Ammonii  Chloridi,  N.  F.,  affords 
an  example  of  the  use  of  a  demulcent  as  a  vehicle. 
It  consists  of  21/2  per  cent.,  each,  of  ammonium 
chlorid  and  purified  extract  of  glycyrrhiza  with 
water.    The  average  dose  is  two  teaspoonfuls. 


CHAPTEK  XIII. 

ANALGESICS   AND    SOPOEIFICS. 

Analgesics  and  soporifics  are  among  the  most 
important  articles  in  the  materia  medica,  and  at 
the  same  time,  owing  to  their  abuse,  among  the 
most  harmful. 

Pain,  accompanied  by  sleeplessness,  occurs  in  a 
great  variety  of  conditions,  often  with  an  inten- 
sity or  persistency  that  imperatively  demands  alle- 
viation. When  such  a  condition  requires  medi- 
cines for  a  long  time  there  is  danger  that  the  pa- 
tient will  learn  the  name  of  the  remedy  employed 
and  continue  its  use  after  the  actual  necessity  for 
it  has  pa^ed.  Certainly  no  other  class  of  reme- 
dies requires  more  painstaking  care  on  the  part 
of  the  physician,  not  only  in  the  choice  of  the  par- 
ticular agent  to  be  used,  but  also  in  the  regulation 
of  the  dose. 

The  only  way  to  secure  the  best  results  in  the 
treatment  of  such  conditions  is  by  acquiring  an  in- 
timate knowledge  of  the  various  remedies  in  this 
class  and  by  learning  how  to  use  them  singly  or 
in  combination  as  may  be  required. 

In  a  given  case  a  combination  of  hydrated  chloral 
and  potassium  bromid  may  be  necessary,  while  in 
another  the  latter  alone  may  suflBce.  The  more 
dangerous  hydrated  chloral  should  never  be  used 
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when  tlic  less  liarmful  bromid  will  serve  the  pur- 
pose.* 

If  we  find  that  scarcely  any  two  successive  pa- 
tients demand  exactly  the  same  prescription  of  but 
two  ingredients,  how  very  much  less  is  the  proba- 
bility of  finding  any  considerable  number  each  re- 
(juirintr  a  "shotgun'^  prescription  of  five  or  six 
substances  of  widely  different  action,  agreeing  only 
in  the  one  property  of  producing  unconscious- 
ness. 

It  should  be  obvious  that  the  conscientious  use 
of  analgesics  and  soporifics  demands  the  thought- 
ful selection  of  the  remedy  with  the  careful  com- 
])utation  of  the  dose  according  to  the  necessities 
of  the  individual  case — a  condition  manifestly  im- 
])ossible  when  one  relies  on  complex,  ready-made  - 
mixtures,  with  doses  and  indications'  suggested  by 
an  interested  layman — the  manufacturer.  The 
greater   the   number  of   individuals   who   acquire 

1.  Should  the  physician  desire  to  use  a  compound  mixture 
of  hydrntcd  chloral  and  potassium  bromid  of  the  bromidia 
typo  ho  may  have  the  "Mistura  Chloralis  et  Potassii  Bromidi 
Composita"  of  the  National  Formulary  compounded,  as  fol- 
lows : 

R.  Chlorali  hydrati 

Potassii  bromidi,  au 3i-gr.  xv         5 

Ext.  cannab.  ind. 

Kxt.  hyoscyami,  aa gr.    %  04 

Aquai  q.  s.  ad 3vi       25 

Tho  hydra  tod  chloral  and  the  potassium  bromid  are  dls- 
Holvod  in  a  llttlo  water  and  the  extracts  are  then  dissolved 
in  tho  solution  of  the  salts  mixed  with  some  powdered  pumice 
Htono,  and  tho  mixture  filtered. 

Kach  toasijoonful  will  contain  approximately  1  gm.  (15 
grains)  oaoh  of  hydra  ted  chloral  and  potassium  bromid; 
().()08  gm.  {%  gr.)  each  of  extract  of  Indian  cannabis  and 
oxtract  of  hyoscyamus. 

The  mixture  should  be  used  with  caution,  and  It  will 
usually  be  found  advantageous  to  omit  the  extract  of  Indian 
cannabis. 

This  mixture  Is  unscientific  In  the  extreme  and  we  do  not 
commend  its  use. 
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such  harmful  habits  the  greater  are  the  profits  of 
the  nostrum  maker. 

It  is  well  known  that  the  habitual  use  of  opium, 
hydrated  chloral,  the  bromids  and  other  narcotics 
is  widespread,  but  there  are  few  who  appreciate 
the  full  extent  of  these  practices,  or  in  how  far 
physicians  are  responsible  because  of  the  careless 
use  of  these  agents,  either  in  simple  form  or  as  an 
ingredient  of  some  nostrum. 

For  convenient  consideration  we  shall  divide 
these  remedies  into  opium,  atropin,  acetanilid, 
hydrated  chloral  and  bromid  groups,  the  first 
three  being  more  properly  analgesics  and  the  last 
two  soporifics,  though  no  absolute  distinction  can 
be  drawn  between  them. 

MORPHIN. 

The  importance  of  opium  and  morphin  are  such 
that  their  actions  and  uses  should  be  carefully 
studied  in  standard  works  of  the  day,  and  we  shall 
pass  to  the  minor  members  of  the  group  after 
discussing  the  oflBcial  preparations  briefly. 

Morphin  constitutes  about  one-eighth  of  the 
weight  of  opium,  the  therapeutic  properties  of 
which  it  represents  fully ;  hence  we  shall  consider 
the  pharmacology  of  the  alkaloid  briefly. 

The  action  of  morphin  on  the  central  nervous 
system  has  been  compared  to  the  "law  of  dissolu- 
tion,^^ the  higher  centers  being  affected  first,  reason 
and  judgment  are  impaired,  the  sensitiveness  to 
constant  pain  is  diminished,  and  the  patient  be- 
comes drowsy,  falls  asleep  or  sinks  into  a  coma- 
tose condition  dependent  on  the  dose.  It  is  a  curi- 
ous fact  that,  despite  the  lessened  sensibility  to  a 
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constant  stimulus,  such  as  pain,  there  may  be, 
after  moderate  doses,  a  hypersensitiveness  to  bright 
flashes  of  light  and  sharp  noises. 

The  widespread  use  of  opium  and  morphin  for 
local  action — injections  and  lotions — is  based  on 
an  erroneous  idea.  Opium  contains  gum  which  is 
a  demulcent,  a  rather  expensive  one,  however, 
while  its  active  principle,  morphin,  must  be  ab- 
sorbed before  it  can  produce  its  effects,  which  are 
constitutional,  not  local. 

The  excitement  caused  by  morphin,  in  some  pa- 
tients, is  explained  by  the  fact  that  reason  and 
judgment,  which  under  normal  conditions  impose 
restraint,  are  in  abeyance,  and  not  by  any  stimula- 
tion by  the  drug. 

The  cat  reacts  to  morphin  by  an  extraordinary 
degree  of  excitement  and  the  theory  of  the  abey- 
ance of  self-imposed  restraint  as  suggested  in  man 
is  not  a  satisfactory  explanation  of  this  excitement 
in  the  cat. 

Stimulation  of  the  cord  sometimes  follows  the 
use  of  morphin  in  children,  and,  after  large  doses, 
in  the  frog  this  gives  rise  to  strychnin-like  convul- 
sions. 

Small  doses  of  morphin  depress  the  respiratory 
center,  causing  a  much  slower  and  somewhat  deep- 
er respiration,  but  the  volume  of  respiration  is 
markedly  diminished.  The  depression  of  this  cen- 
ter explains  the  use,  and  also  the  contraindications 
of  opiates  in  cough. 

Morphin  exerts  very  little  influence,  in  moder- 
ate doses,  on  the  other  medullary  centers,  so  that 
the  heart  and  blood  pressure  are  not  materially 
affected,  except  indirectly  as  the  result  of  nausea, 
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when  that  occurs,  but  there  is  a  dilation  of  the 
cutaneous  vessels  of  certain  regions,  particularly 
of  the  head  and  face.  The  seat  of  this  action  is 
not  determined  with  certainty,  but  it  probably  ex- 
plains the  diaphoretic  action  of  opium. 

The  secretion  of  mucus  is  usually  diminished, 
except  in  the  case  of  nausea.  The  urine  is  not  af- 
fected appreciably,  but  the  bladder  may  become 
distended  owing  to  the  loss  of  reflex  from  the 
sphincter. 

Small  doses  of  morphin  lessen  peristalsis,  while 
an  enormous  dose  given  to  a  dog  results  in  vomit- 
ing and  diarrhea.  These  actions  are  not  fully 
understood,  but  it  seems  probable  that  the  action 
is  partly  central,  though  mainly  local.  The  effect 
of  the  reflex  mechanism  in  the  intestinal  wall 
diminishing  peristalsis  in  the  one  case  and  irrita- 
tion of  the  intestine  during  excretion  causing  the 
diarrhea.  Against  this  latter  and  in  favor  of  the 
participation  by  the  center  is  the  rapidity  of  ac- 
tion after  subcutaneous  injection. 

The  toxicology  of  morphin  is  important  because 
of  the  frequency  with  which  it  is  taken  with  suici- 
dal intent.  The  tincture  of  opium  perhaps  is  the 
preparation  most  frequently  used  for  that  purpose, 
and  when  this  is  swallowed  the  odor  may,  usually, 
be  detected  in  the  breath. 

Morphin  is  excreted  from  the  blood  into  the 
stomach  and  intestine;  hence  the  stomach  should 
be  washed  out  in  all  cases  of  opium  and  morphin 
poisoning,  regardless  of  the  method  of  adminis- 
tration, and  particularly  when  the  case  is  seen 
early.  When  the  stomach  has  been  emptied  of 
food,  a  very  dilute  solution  of  potassium  perman- 
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ganate  should  be  added  to  the  water  used  in  wash- 
ing tliat  organ.  ^ 

Death,  in  eases  of  morphin  poisoning,  results 
from  faihire  of  respiration,  and,  after  evacuating 
the  stomach,  measures  of  relief  are  directed  to 
sustaining  the  respiratory  center.  CaflEein,  by  hypo- 
dermic injection,  or,  better,  by  ven'  strong  hot  tea, 
made  quickly,  not  by  long  standing  on  the  leaves, 
or  strong  hot  coiTeej  stimulates  the  respiratory  cen- 
ter directly,  also  indirectly  and  more  beneficially, 
by  increasing  the  blood  pressure  and,  therefore, 
the  circulation  in  the  respiratory  center.  The  head 
may  he  lowered  if  tRe  patient  is  asleep.  Violent 
measures,  such  as  enforced  motion  and  painful 
slapping,  stimulate  the  respiratory  center,  but  they 
also  increase  the  work  and  help  to  exhaust  it,  and 
should  not  be  used. 

Strychnin  injected  subcutaneously,  but  no  more 
than  the  therapeutic  dose,  should  be  given,  but  this 
must  not  be  repeated.  Warm,  not  hot,  tea  or  coffee 
may  be  absorbed  from  the  intestine  when  the  pa- 
tion  can  not  be  aroused. 

Unlike  most  alkaloids,  morphin  is  not  excreted 
in  the  urine ;  hence  diuretics  are  useless  for  hasten- 
ing elimination. 

Codein  is  methyl-morphin.  Morphin  appears  to 
have  the  formula: 

XN(CH3)CHo 

C,,H,o(OH), 

\OCH, 
and  codein  has  a  similar  formula,  except  that  an 
OCH3  group  replaces  one  of  the  CH  groups. 

Dionin    is    ethyl-morphin    and    heroin    is    di- 
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acetyl-morphin ;  in  the  latter  case  both  CH  groups 
have  been  replaced. 

Cushny  states  that  most  impartial  observers  have 
failed  to  obtain  better  results  from  heroin  and 
dionin  than  from  morphin  and  codein  in  coughs, 
and  that  further  investigation  is  required  before 
they  can  be  recommended  as  being  superior  to  the 
older  and  better  known  alkaloids. 

The  action  of  codein  resembles  that  of  morphin 
in  a  general  way,  but  it  is  much  weaker.  It  has 
less  of  the  narcotic  and  more  of  the  stimulating 
action  on  the  cord.  The  respiratory  center  is  not 
depressed  to  the  same  extent  and  there  is  less  in- 
terference with  peristalsis. 

The  danger  that  the  patient  will  form  the  truly 
terrible  opium  habit  from  even  a  short  use  of  the 
drug  or  of  any  of  its  derivatives  should  always 
be  borne  in  mind>  and  when  it  is  necessary  to  use 
them  they  should  be  masked.  Hypodermics  in 
pain  have  come  to  be  almost  synonymous  with  mor- 
phin in  the  minds  of  the  laity.  This  idea  should 
be  uprooted  both  by  the  use  of  the  method  for 
many  other  substances  and  by  avoiding  it  as  much 
as  possible  with  morphin.  The  odor  and  the  taste 
of  opium  and  of  the  tincture,  unfortunately,  are 
well  known  and  they  should  be  disguised  if  possi- 
ble. 

To  disguise  the  identity  of  opium  and  its  prep- 
arations it  is  customary  with  some  practitioners  to 
employ  the  old  designation  thebaica  for  opium, 
•tincture  thebaica  for  the  tincture.  The  use  of  the 
deodorized  preparations  of  opium  is  also  to  be  rec- 
ommended for  this  purpose. 
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The  official  titles  coming  under  the  heading 
opium  are  numerous  and  important.  Opium  and 
granulated  opium  are  never  used  directly  in  the 
practice  of  medicine,  but  powdered  opium  and 
deodorized  opium  are  frequently  prescribed. 

Opii  Pulvis. — U.  S.  P. — When  assayed,  by  the 
process  given  in  the  Pharmacopeia,  this  should 
yield  not  less  than  12  per  cent,  nor  more  than  12.5 
per  cent,  of  crystallized  morphin.  This  require- 
ment is  somewhat  higher  than  the  provision 
adopted  for  the  International  Standard,  which 
limits  the  morphin  contents  of  powdered  opium  to 
10  per  cent. 

Average  dose:  U.  S.  P.  powdered  opium  is 
0.050  (50  mg.  or  1  grain). 

Opium  Deodoratum.^ — TJ.  S.  P.^ — This  is  pow- 
dered opium  which  has  been  treated  with  purified 
petroleum  benzin  to  remove  the  caoutchouc,  wax, 
oil  and  the  odorous  substances  that  are  present; 
the  alkaloidal  strength  and  the  dose  of  deodorized 
opium  are  the  same  as  for  the  oflBcial  powdered 
opium. 

ExTRACTUM  Opii. — U.  S.  P. — Assayed  to  con- 
tain 20  per  cent,  of  morphin.  This  preparation  is 
now  little  used,  except  in  suppositories  and  the 
official  opium  plaster. 

Average  dose:  0.30  gm.   (30  mg.  or  i/^  grain). 

PiLUL.^  Opii. — U.  S.  P. — These  are  each  com- 
posed of  opium,  0.065  (1  grain),  and  soap  0.020 

2.  This  preparation  is  superior  to  the  widely  used  pro- 
prietary preparation  of  opium  "Svapnia,"  over  which  it  has 
the  advantage  of  economy,  activity  and  even  general  reliabil- 
ity, since  the  accompanying  directions  for  assay  are  not 
alone  accurate,  but  are  readily  followed  by  any  one  versed 
in  chemical  assay  work. 
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(1/3  grain).  These  pills  constitute  a  very  ancient 
form  of  administering  opium. 

There  are  five  liquid  preparations,  the  least  use- 
ful of  which  will  be  mentioned  first : 

ViNUM  Opii. — U.  S.  P. — Containing  10  per 
cent,  of  opium  in  fortified  white  wine,  aromatized 
with  1  per  cent.,  each,  of  cinnamon  and  cloves.  It 
resembles  the  well-known  "Laudanum  of  Syden- 
ham.^^ 

Average  dose:  0.5  c.c.  (8  minims). 

AcETUM  Opii. — U.  S.  P. — ^Vinegar  of  Opium, 
formerly  known  as  black  drop,  Lancaster  drops  or 
Quaker  drops,  has  long  been  known  and  extensively 
used.  It  contains  10  per  cent,  of  opium  and  3  per 
cent,  of  nutmeg  in  diluted  acetic  acid,  sweetened 
with  sugar. 

Average  dose:  0.5  c.c.  (8  minims). 

TiNCTURA  Opii. — U.  S.  P. — Tincture  of  Opium 
is  the  well-known  and  widely  used  laudanum,  and 
consists  of  10  per  cent,  of  opium  in  diluted  alco- 
hol. 

Average  dose:  0.5  c.c.  (8  minims). 

TiNCTURA  Opii  Camphorata. — U.  S.  P. — This, 
also  known  as  paregoric  or  paregoric  elixir,  is  the 
most  widely  used  of  the  compound  preparations  of 
opium  now  official.  It  is  so  well  known  as  a  mild 
anodyne  and  sedative  that  further  notice  is  not 
necessary. 

Average  dose:  8  c.c.  (2  fluidrams).  This  amount 
contains  about  0.03  gm.  (i^  grain),  each,  of  pow- 
dered opium,  benzoic  acid,  camphor  and  oil  of 
anise. 

TiNCTURA  Opii  Deodorati. — U.  S.  P. — Deo- 
dorized Tincture  of  Opium  is  practically  a  10  per 
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cent,  aqueous  extract  of  opium  that  has  been 
treated  with  purified  petroleum  benzin  to  remove 
the  odorous  and  other  objectionable  constituents, 
and  subsequently  preserved  by  the  addition  of  20 
per  cent,  of  alcohol.  This,  like  the  simple  tincture 
of  opium,  is  directed  to  yield,  on  assay,  not  less 
than  1.2  per  cent,  nor  more  than  1.25  per  cent,  of 
morphin  in  crystals.  The  average  dose  is  0.5  c.c. 
(8  minims). 

While  there  has  been  some  controversy  con- 
cerning the  origin  of  this  particular  preparation, 
there  has  never  been  any  difference  of  opinion 
as  to  its  potency  for  harm.  From  the  sedative 
elixirs  of  nearly  a  century  ago  to  the  Scotch  oats 
essence  of  the  present  day  there  have  been  many 
attempts  to  exploit  deodorized  or  masked  opium 
preparations,  as  harmless  vegetable  compounds. 
Another  class  of  preparations,  like  "McMunn's 
Elixir  of  Opium,"  has  been  exploited  as  em- 
bodying some  wonderful  discovery  in  the  treat- 
ment of  opium.^  The  official  deodorized  tinct- 
ture  is  in  every  way  distinctly  superior  to  all  of 
these  nostrums,  because,  as  noted  under  deodorized 
opium,  it  has  the  advantage  of  economy,  efficiency 
and  reliability. 

There  are  but  three  other  galenical  preparations 
of  opium  official  in  the  present  Pharmacopeia. 

3.  "Papine"  would  be  a  gem  among  these  if  the  claims 
made  for  it  were  true,  but  we  can  not  believe  that  any  pi*ep- 
aration  of  opium  containing  the  pain  relieving  principle 
(which  we  know  to  be  morphin)  can  be  **a  safe  opiate  for 
children  under  one  year.*'  This  affords  a  good  example  of 
the  audacity  of  the  nostrum  vendor  who  seeks  to  delude 
the  physician  and  induce  him  to  foster  such  vicious  habits 
even  in  the  cradle. 
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TiNCTURA  Ipecacuanha  et  Opii. — U.  S.  P. — 
Liquid  Dover's  powder.  This  is  of  practically  the 
same  strength  as  the  well-known  powder  of  ipecac 
and  opium. 

Average  dose:  0.5  c.c.  (8  minims). 

PuLvis  Ipecacuanha  et  Opii. — U.  S.  P. — 
This  has  been  noticed  under  ipecac  (see  Chapter 
IX) .  It  contains  10  per  cent.,  each,  of  ipecac  and 
of  powdered  opium. 

Average  dose:  0.500  gm.  (71^  grains). 

Trochisci  Glycyrrhiza  et  Opii. — U.  S.  P. — 
These  have  been  previously  noticed. 

The  alkaloids,  morphin  and  codein,  are  of  near- 
ly as  much  interest  as  opium. 

Morphin  was  discovered  by  Serturner,  a  German 
apothecary,  in  1805,  and  was  used  in  medicine  as 
early  as  1820.  There  are  four  official  prepara- 
tions : 

MoRPHiNA. — U.  S.  P. — This  alkaloid,  obtained 
from  opium,  occurs  as  colorless  or  white  shining 
rhombic  prisms  or  as  fine  needles  or  as  a  crystal- 
line powder.    It  is  odorless  and  has  a  bitter  taste. 

Average  dose:  0.010  gm.  (1/5  grain). 

Morphine  Acetas. — U.  S.  P. — This  salt  of 
morphin  should  be  kept  in  well-stoppered,  dark 
amber-colored  bottles,  and  a  minute  quantity  of 
free  acetic  acid  should  be  present  to  prevent  de- 
composition. 

Average  dose:  0.015  gm.  (14  grain). 

Morphin.^  Hydrociiloridum. — U.  S.  P. — 
Like  the  acetate^  this  should  be  kept  in  well-stop- 
pered dark  bottles. 

Average  dose:  0.015  gm.  (14  grain). 
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Morpiiinj:  Sulphas. — TI.  S.  P. — ^Like  the 
other  morphin  salts,  this  should  be  kept  in  well- 
stopporecl  dark  bottles. 

Average  dose:  0.015  gm.  (^  grain). 

Sulphate  of  morphin  is  much  the  most  fre- 
quently use<l  in  this  country,  while  the  hydro- 
chlori(l  is  generally  given  the  preference  in  Eu- 
rope. The  acetate  is  the  most  readily  soluble  in 
water,  but  is  quite  unstable,  losing  acetic  acid  on 
exposure  to  the  air,  and,  as  the  alkaloid  morphin 
requires  3,300  parts  of  water  for  solution  at  or- 
dinary temperatures,  considerable  care  should  be 
exercised  in  the  use  of  old,  and  possibly  decom- 
posed, samples  of  morphin  acetate. 

While  the  new  Pharmacopeia  gives  0.015  gm. 
(Vl  gniin)  as  the  average  dose  of  the  salts  of 
morphin,  we  believe  that  this  is  too  high  as  the 
**avorage"  dose. 

C'odoiii  and  two  of  its  salts  are  official : 

CODEINA.— U.  S.  P. 

CODIEX.T':  PHOSriTAS. — U.  S.  P. 

CoDEix.Ti:  Sulphas. — ^U.  S.  P. 

Average  dose  (of  cither)  :  0.03  gm.  (^2  grain). 

Codein,  in  addition  to  being  obtained  from 
opium,  is  also  prepared  from  morphin  by  methyl- 
ation.  It  was  discovered  by  a  French  chemist,  E. 
Kobiquet,  in  1832,  but  was  not  generally  used  in 
the  practice  of  medicine  until  many  years  later. 
It  was  admitted  into  the  U.  S.  Pharmacopeia  in 
1880;  the  phosphate  and  the  sulphate  are  now 
official  for  the  first  time.  The  sulphate  is  the  form 
most  frequently  employed  in  this  country,  though 
it  appears  to  be  but  little  known  abroad,  where 
the  phosphate  is  mainly  used.   The  phosphate  was 
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considered  under  "Expectorants."  Codein  has  been 
considered  a  somewhat  uncertain  drug,  owing  to 
its  frequent  contamination  with  morphin,  but  the 
Pharmacopeia  provides  a  test  for  its  purity,  and 
particularly  for  detecting  the  presence  of  the  more 
poisonous  alkaloid. 

The  phosphate  being  readily  soluble  in  2.5  parts 
of  water,  is  particularly  well  suited  for  hypoder- 
mic use ;  or  it  may  be  prescribed  alone  in  syrup  or 
combined  with  hydrated  chloral  or  the  bromids ;  in 
the  latter  case  the  mixture  should  be  directed  to 
be  shaken  before  using. 

The  average  dose  of  codein  or  of  any  of  its  salts 
ifi  0.03  gm.  (30  mg.  or  ^  grain). 

Apomorphin^  Hydrochloridum. — U.  S.  P. — 
which  was  also  mentioned  under  "Expectorants/' 
has  been  recently  brought  to  notice  as  a  hypnotic, 
in  doses  of  0.002  gm.  (1/30  grain).  It  is  said  to 
have  the  great  advantage  of  not  producing  a  drug 
habit. 

Heroin  and  dionin  are  proprietary  names  for 
articles  of  the  morphin  group  possessing  some  ad- 
vantages, but  they  are  not  free  from  danger.  The 
heroin  habit  is  beginning  to  be  common  and  should 
be  carefully  guarded  against. 

Cannabis  Indica. — U.  S.  P. — Indian  Canna- 
bis is  a  well-known  member  of  the  opium  group. 
It  occurs  in  dark-green  or  brownish  compressed 
masses,  having  an  agreeable  narcotic  odor  and 
characteristic  taste. 

It  appears  to  have  been  used  by  the  Hindoos 
from  very  early  time.  It  was  also  known  to  the 
Egyptians  and  to  Dioscorides,  but  it  was  not  in- 
troduced into  England  until  about  1835. 
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Average  dose:  0.05  gm.  (1  grain),  but  rarely 
used  in  substance. 

ExTiiACTUM  Cannabis  Indict. — XJ.  S.  P. 

Average  dose:  0.01  gm.  (10  mg.  1/5  grain). 

Fluidextractum  Cannabis  iNDic-ffi. — ^TJ.  S.  P. 

Average  dose:  0.05  c.c.  (1  minim). 

TiNCTUiLV  Cannabis  Indict. — U.  S.  P. — rep- 
resents 10  per  cent,  of  the  drug  extracted  with  al- 
cohol. 

Average  dose:  0.5  c.c.  (10  minims). 

At  one  time  Indian  Cannabis  was  supposed  to 
have  great  virtues  as  an  antispasmodic,  analgesic 
and  narcotic,  and  it  was  highly  recommended  by 
a  few  physicians  as  a  vasomotor  stimulant,  uterine 
stimulant,  etc.  It  is  now  but  little  used  and  there 
seem  to  be  few  conditions  in  which  one  of  the  prep- 
arations of  opium  could  not  be  used  advantageous- 
ly in  its  stead.* 

Two  otlier  members  of  the  opium  group  are 
sanguinaria,  which  we  have  had  occasion  to  men- 
tion elsewhere,  and  the  feebly-acting 

4.  It  mny  be  worth  while  to  notice  the  importance  at- 
tached to  the  extract  of  cannabis  indica  by  the  makers  of 
bi-omldia,  who  claim  that  their  preparation  is  the  only  hyp- 
notic that  has  stood  the  test  in  every  country  for  thirty 
years.  Since  all  the  other  constituents  are  very  commonly 
used,  one  must  infer  that  they  consider  the  genuine  im- 
ported extract  of  cannabis  indica  of  exceptional  value. 
Bromidia,  it  is  claimed  by  the  manufacturer,  contains  15 
grains  each  of  hydrated  chloral  and  potassium  bromid,  and 
%  grain  each  of  genuine  Imported  extract  of  cannabis  indica 
and  extract  of  hyoscyamus.  to  the  teaspoonful.  Thus  a  sin- 
gle repetition  of  the  dose — one  teaspoonful — might  prove 
fatal,  since  30  grains  of  hydrated  chloral  have  caused  death ; 
but  the  manufacturers  advise  hourly  doses  so  long  as  may  be 
necessary  to  induce  sleep.  The  extravagant  claims  made  by 
the  manufacturers  of  this  nostrum  have  induced  many  physi- 
cians to  use  it  in  preference  to  prescribing  the  several  offi- 
cial constituents  according  to  individual  needs,  and  to-day 
it  is  offered  direct  to  the  public  at  cut-rate  prices. 
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Lactucarium. — U.  S.  p. 

Average  dose:  1  gm.  (15  grains). 

TiNCTURA  Lactucarii.^ — U.  S.  P. — This  is  a  50 
per  cent,  preparation  of  lactucarium  made  with 
diluted  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

Syrupus  Lactucarii. — U.  S.  P. — This  is  much 
more  commonly  employed  than  the  tincture,  its 
popularity  being  largely  due  to  a  nostrum. 

Average  dose:  8  c.c.  (2  fluidrams). 

The  indications  for  opium  and  morphin  are  too 
varied  for  anything  like  a  comprehensive  treatment 
here.  This  is  well  illustrated  by  the  remark  of 
Sydenham,  who  said  that  few  would  be  callous 
enough  to  practice  therapeutics  without  opium. 
We  should  always  remember,  however,  that  no 
drug  is  more  frequently  misused  or  lends  itself  so 
readily  to  abuse  as  opium  and  its  derivatives. 

Pain  calls  for  opium.  Bearing  in  mind  its  nu- 
merous disadvantages  and  possibilities,  for  harm, 
this  is  the  principal  guide  to  its  employment. 
Cough,  at  certain  stages,  diarrhea,  severe  colic, 
especially  lead  colic,  inaccessible  hemorrhage  and 
conditions  calling  for  a  diaphoretic  (with  ipecac), 
are  among  the  numerous  indications  for  its  use. 

For  sleeplessness,  in  the  absence  of  pain,  mor- 
phin is  not  nearly  so  useful  as  chloral  and  the 
bromids.  The  danger  of  even  very  small  doses  of 
morphin  and  opium  for  children  must  be  borne 
in  mind  constantly,  and  parents  should  be  thor- 
oughly warned  of  the  dangers  of  soothing  syrups. 
A  single  drop  of  tincture  of  opium  is  said  to  have 
proved  fatal  to  a  child  under  1  year  of  age. 
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The  atropin  group  includeB  the  crude  drugs 
yielding  the  mydriatic  alkaloidg,  such  as  atropin, 
hyoscyamin  and  hyoscin,  or  scopolamine  all  of  the 
latter  being  closely  related  chemically. 

The  actions  of  atropin  and  its  congeners  are  so 
important  and  so  complex  that  it  is  entirely  beyond 
the  scope  of  the  present  article  to  attempt  any- 
thing like  a  complete  description  of  them.  The 
reader  can  not  avail  himself  of  this  potent  and  im- 
portant class  of  agents  without  a  careful  study  of 
their  pharmacologic  and  therapeutic  actions.  We 
shall,  therefore,  call  attention  to  a  few  of  the  more 
important  applications  and  contraindications  with- 
out entering  deeply  into  the  reasons. 

Atropin  is  not  nearly  so  important  as  an  anal- 
gesic as  morphin,  but  it  has  a  variety  of  uses,  sev- 
eral of  which  will  be  considered  now.  while  others 
will  be  discussed  under  circulatory  stimulants. 

Atropin  is  useful  as  an  analgesic  mainly  when 
the  pain  is  of  spasmodic  origin  and  when  the  appli- 
cation may  be  made  directly  to  the  nerve  ends  of 
the  affected  tissues.  In  the  pains  of  lead  colic 
this  may  be  accomplished  by  the  internal  use  of 
one  of  the  preparations  of  belladonna,  preferably  a 
pill  of  the  extract  coated  with  salol  or  keratin. 

Atropin  stimulates  the  central  nervous  system, 
being  antagonistic  to  morphin  to  a  considerable 
degree.  The  stimulation  of  the  medulla  is  much 
the  more  important  in  therapeutics. 

Atropin  paralyzes  the  terminations  of  nerves 
concerned  in  nearly  all  the  body  secretions  (mucus, 
saliva  and  gastric  juice,  but  not  the  pancreatic), 
the  vagus  endings  in  the  heart  (besides  those  con- 
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cemed  in  secretion),  and  most  endings  in  plain 
muscle,  except  those  in  the  vessels. 

The  influence  of  atropin  on  peristalsis  is  not 
positively  determined,  but  it  seems  probable  that 
it  only  prevents  colic  pain  caused  by  purgatives 
without  interfering  with  peristalsis. 

Among  the  results  of  the  action  of  atropin  are: 
mental  excitement,  increased  respiration  (respira- 
tory center),  dryness  of  throat  (mucous  glands), 
dilation  of  the  pupil  (endings  in  circular  muscle), 
rapid  heart  (vagus  depression),  increased  blood 
pressure  (vasomotor  stimulation).  Atropin  de- 
presses sensory  endings  in  the  skin  when  applied 
locally,  but  not  after  internal  use. 

The  most  prominent  action  of  atropin  is  seen  in 
the  dilation  of  the  pupil,  but  the  more  rapidly  act- 
ing and  less  enduring  homatropin  hydrochlorid  is 
usually  preferred  for  this  purpose,  if  the  object  is 
merely  to  examine  the  eye — atropin,  if  it  is  de- 
sired to  paralyze  accommodation  for  some  time,  as 
in  inflammatory  conditions. 

While  the  mydriatic  effect  is  so  similar  with  the 
different  members  of  this  group,  it  must  be  re- 
membered that  they  have  very  dissimilar  actions 
on  the  brain. 

The  crude  drugs  and  their  preparations  belong- 
ing to  this  class  are  so  numerous  and  so  well  known 
that  it  is  hardly  necessary  to  enumerate  them.  Be- 
sides Belladonna  Eoot  and  Leaves,  Hyoscyamus 
and  Stramonium  Leaves,  a  member  now  official  for 
the  first  time,  is  Scopola. 

ScoPOLA. — U.  S.  P. — The  dried  rhizome  of 
Scopola  carniolica  (Jacquin)  (Fam.  Solanacece) , 
yielding,  when  assayed  as  directed  in  the  Pharma- 
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copeia,  not  less  than  0.5  per  cent,  of  its  alkaloids, 
has  little  odor  and  a  sweetish,  afterward  bitterish, 
acrid  taste.  Though  described  by  Dr.  Scopoli  in 
1771,  it  attracted  but  little  attention  from  the 
medical  profession  until  it  was  used  in  manufac- 
turing "belladonna"  plasters. 

Average  dose:  0.04  gm.  (2/3  grain). 

Fluiuextiuctum  Scopol.^. — U.  S.  P. 

Average  dose:  0.05  c.c.  (1  minim). 

Scopola^^iin.t:  Hyduobuomidum. — U.  S.  P. — 
This  is  eheniically,  and  otherwise,  identical  with 
Hyosciniv  Hydrobromidum,  U.  S.  P.  See  also 
Chapter  XI.  ' 

It  has  been  used  in  the  treatment  of  nervous 
excitement,  ])articularly  of  the  insane.  It  often 
induces  quiet  sleep  at  niglit — not  usually  in  the 
day — and  may  also  lessen  sexual  excitement. 
Atropin,  on  the  other  hand,  has  been  used  to  stim- 
uhite  tlie  brain  in  cases  of  depression. 

Average  dose:  0.005  gm.  (0.5  mg.  or  1/125 
grain). 

IlYoscYAMixiE  Hydrobromidum,  U.  S.  P.,  and 

IlYoscYAMiNMi:  SuLPiTAs. — U.  S.  P. — Thesc  are 
used  very  nuieh  as  seopolamin  is. 

Average  dose:  0.005  gtn.  (0.5  mg.  or  1/120 
grain). 

None  of  the  mydriatic  alkaloids  should  be  used 
as  soporifics  except  in  case  of  urgent  need,  as  the 
benefits  may  be  more  than  counterbalanced  by  the 
disadvantages.  Hyoscin  or  seopolamin  and  hyos- 
cyamin  are  of  little  use  directly  in  relieving  pain ; 
hence,  they  can  hardly  be  considered  as  analgesics. 

Any. of  these  alkaloids  may  be  given  alone  as 
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tablet  triturates  or  as  compressed  tablets,  hypoder- 
mically  or  alone  in  aqueous  solution. 

The  following  is  a  common  method  of  exhibit- 
ing belladonna,  particularly  in  asthma : 

B.    Tincturae  belladonnse  fol. 

Tincturae  lobeliae,  aa fSii       10 

Spiritus  setheris  nitrosi,  q.  s.  ad.  .f^iii     100 

Of  this  a  teaspoonful  is  given  every  hour  or  two 
until  relief  is  obtained. 

The  bromids  of  ammonium,  sodium  or  potas- 
sium may  be  used  with  the  prescription  given,  but 
in  that  case  adjuvant  or  aromatic  elixir  should  be 
substituted  for  the  spirit  of  nitrous  ether,  and,  as 
in  every  case  when  bromids  or  iodids  are  combined 
with  alkaloids,  the  mixture  is  directed  to  be  shaken. 

The  extracts  of  the  crude  drugs  are  much  to  be 
preferred  to  the  alkaloids  as  additions  to  purga- 
tives, since  the  latter  would  be  largely  absorbed 
from  the  stomach,  whereas  the  local  action  on  the 
intestine  is  desired. 

THE  ACETANILID  GROUP. 

Phenacetin,  antipyrin  and  acetanilid  reduce  the 
febrile  temperature  through  their  action  on  the 
heat-regulating  center.  This  reduction  is  due  to 
increased  heat  loss  mainly,  for  the  lessened  pro- 
duction of  heat  follows  the  change.  The  increased 
loss  of  heat  is  accomplished  by  the  dilation  of  the 
cutaneous  vessels,  rather  than  by  sweating,  for  it 
occurs  when  sweating  is  prevented  by  the  use  of 
atropin.  The  dilation  is  of  central  origin  and 
does  not  affect  the  splanchnic  area,  the  Wood  pres- 
sure being  affected  but  little. 

Therapeutic  doses  of  the  antipyretics  increase 
the  heart  rate  somewhat  at  first,  but  this  is  unim- 
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])()rtant,  and  when  the  fever  abates  from  any  cause 
tlie  pulse  and  the  respiration  become  slower  and 
stronger. 

Very  large  doses  induce  sleep,  then  convulsions, 
cyanosis  and  collapse. 

Small  doses  relieve  headache  and  neuralgia,  but 
their  mode  of  action  is  unknown. 

Acetanilid  is  rapidly,  phenacetin  slowly,  oxi- 
dized in  the  body  with  the  formation  of  para- 
ami  do-phcnol  or  a  closely  related  substance,  which 
acts  (m  the  hemoglobin  of  the  blood,  forming 
mothomoglobin,  and  to  this  the  cyanosis  caused  by 
these  drugs  is  usually  attributed,  but  this  does  not 
seem  to  be  a  wholly  satisfactory  explanation  in. 
every  case.  Since  phenacetin  is  decomposed  more 
slowly  than  acetanilid,  it  is  not  so  active,  but  it  is 
safer  and  the  action  is  more  prolonged.  Anti- 
])yi-in  is  not  decomi)osed  in  the  body,  but  is  ex- 
creted in  the  ui'ine  imchanged. 

It  is  decidedly  preferable  for  the  practitioner  to 
study  the  action  of  one  or  two  of  these  agents 
wliile  accurately  observing  the  effects  on  his  pa- 
tients, rather  than  experiment  with  a  large  num- 
ber of  them. 

While  large  doses  of  these  antipyretics  are  usual- 
ly borne  very  well,  it  should  be  remembered  that 
many  people  present  a  peculiar  idiosyncrasy  and 
even  ordinary  doses  may  cause  cyanosis  and  alarm- 
ing collapse,  while  the  heart  becomes  extremely 
weak  and  even  death  may  result,  particularly  in 
febrile  patients.  Even  the  same  patient  may  react 
quite  differently  at  different  times  toward  the 
same  antipyretic. 

The  official  salicylic  acid,  discovered  in  1839, 
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was  introduced  as  an  antiseptic  in  1873  and  later 
as  an  antipyretic.  The  salicylates  now  find  their 
greatest  usefulness  in  the  treatment  of  acute  rheu- 
matism. They  have  been  discussed  in  connection 
with  internal  antiseptics. 

CHEMISTRY    OP    THESE    PREPARATIONS. 

A  brief  review  of  the  chemistry  of  the  antipy- 
retic group  will  show  the  relationship  of  the 
various  members  to  each  other. 

Quinin  being  a  derivative  of  quinolin,  many  at- 
tempts were  made  to  produce  it  synthetically,  with 
the  resulting  discovery  of  a  number  of  quinolin 
derivatives  which  possess  antipyretic  properties, 
but  all  of  them  dangerous  because  of  their  ten- 
dency to  produce  collapse.  AH  of  these  are  now 
practically  obsolete. 

Another  substance  having  antipyretic  action  is 
phenylhydrazin,  which  is  of  interest  because  of  its 
derivative,  antipyrin.  Hydrazin,  NgH^  (or 
HgN— ^-NHg),  which  is  formed  by  the  union  of 
hydroxylamin  and  ammonia,  usually  exists  in  com- 
bination with  an  organic  radical. 

Starting  with  the  benzene  ring  CgHg, 


H 

C 

/    \ 

HC      CH 

HC     CH 

\    / 

C 

H 

benzene 

phenol  (carbolic  acid)  is  formed  by  replacing  an 
H  with  OH.    If  this  OH  in  turn  be  displaced  by 
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the  hydrazin  radical,  phenyl  hydrazin  is  formed 
thus: 


C[OH  HJHN- 

-NH2 

CH3N2-fH:tO 
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HC       CH 
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H 

phenol -|-hydrazin= 

phenyl-hydrazin+water. 

Though  many  derivatives  of  phenyl-hydrazin 
have  been  exploited,  antipyrin  and  its  compounds 
are  the  only  ones  in  general  use. 

When, the  practitioner  uses  drugs  which  at  best 
are  so  potent  for  harm  he  will  do  well  to  employ 
tliem  in  tlieir  simplest  form  rather  than  in  such 
unofficial  combinations  as  hypnal  (chloral  and  an- 
tipyrin) or  salipyrin  (salicylic  acid  and  antipy- 
rin). 

Acetanilid  or  phenyl-acet-amid  is  obtained  by 
tlie  action  of  boiling  glacial  acetic  acid  on  anilin. 
By  introducing  "acet"  before  "amid'^  the  chemic 
name  is  derived. 
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acid    =    acetanilid 

-fwater 

Wlicn  other  acid  radicals  replace  that  of  acetic 
acid  similar  compounds  are  formed,  which  are  in 
no  wise  superior  to  the  official.  Thus  we  have  benz- 
anilid  and  exalgin  (or  methyl  acetanilid),  the  lat- 
ter differing  from  acetanilid  only  in  having  a  CH3 
group  replacing  an  H. 

It  will  be  understood  from  its  chemistry  why 
acetanilid  can  be  prepared  so  cheaply  and,  there- 
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fore,  why  it  is  so  extensively  employed  iij  the  nos- 
trum traffic. 

Phenetidin  is  important  as  the  basis  of  the  phen- 
acetin  group.  Chemically  it  is  the  ethyl  ester 
(sulphuric,  so  called)  of  amido-phenol.  We  have 
par-amido-phenol,  and  if  the  OH  is  then  replaced 
by  the  ethyl  radical  we  have  phenetidin. 
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Various  acid  radicals  may  replace  an  H  of  the 
NHg.  If  it  be  the  acetic  radical  we  have  phenaice- 
tin,  if  lactic  aeid  we  have  lactophenin. 

These  formulas  may  appear  complex,  but  a  care- 
ful examination  of  them  will  show  the  relationship 
existing  between  the  various  members  of  the  group. 
If  the  practitioner  finds  the  official  phenacetin  un- 
suited  to  his  purpose  in  a  given  case,  it  is  not 
probable  that  another  compound,  differing  merely 
in  the  nature  of  an  acid  radical,  will  prove  more 
beneficial. 

Among  the  phenetidin  series  there  are,  besides 
the  official  phenacetin,  many  in  which  the  syllable 
"phen"  indicates  the  phenetidin  source.  They  in- 
clude phenocoll,  salophen,  lactophenin  and  many 
others. 

We  shall  have  occasion  to  mention  urethane 
(ethyl  carbamate)  among  the  hydrated  chloral 
group,  and  it  may  be  said  that  several  of  its  deriv- 
atives have  been  used  as  antipyretics,  but  they 
do  not  merit  fuitbor  consideration  here. 
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In  connection  with  the  subject  of  antipyretics 
we  may  mention  a  number  of  substances  which, 
except  historically,  are  now  of  little  interest. 
Kairin,  discovered  by  Dr.  0.  Fisher  in  1882,  was 
the  first  of  the  coal-tar  compounds  to  be  introduced 
as  an  antipyretic  on  the  strength  of  physiologic 
experiments.  It  was  also  one  of  the  first  of  the 
medicinal  synthetic  chemicals  to  be  patented.  The 
older  physicians  may  remember  its  widespread 
use  and  some  of  the  exaggerated  claims  that  were 
made  for  it  and  how,  despite  this,  it  fell  into  dis- 
favor arid  was  soon  forgotten. 

Thallin,  made  by  Dr.  Skraup  in  1884  and  inves- 
tigated in  the  clinic  of  Nothnagel,  soon  shared  the 
fate  of  kairin,  despite  liberal  advertising. 

The  enormous  growth  of  the  traffic  in  proprie- 
tary remedies  mainly  composed  of  acetanilid  and 
allied  substances  was  probably  the  most  potent  fac- 
tor in  arousing  physicians  to  a  realization  of  the 
part  they  play — often  unconsciously — in  further- 
ing the  selfish  schemes  of  unprincipled  manufac- 
turers. The  Council  on  Pharmacy  and  Chemistry 
of  the  American  Medical  Association  has  shown 
that  antikamnia,  phenalgin,  salacetin  and  am- 
monol  were  mere  mixtures  of  acetanilid  with  other 
substances,  and  the  federal  pure  food  and  drugs 
law  has  demonstrated  that  some  of  them,  at  least, 
have  been  changed  in  composition  and  now  contain 
phenacetin. 

We  can.  therefore,  no  longer  prescribe  these  mix- 
tures under  the  impression  that  we  are  using  true 
chemical  compounds.  It  is  probable  that  acetanilid 
figures  more  extensively  in  self -drugging  than  does 
any  otlier  single  substance. 
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The  following  are  oflBeial : 

AcETANiLiDUM. — U.  S.  P. — Acetanilid,  antifeb- 
rin  or  phenylacetamid,  the  monacetyl  derivative  of 
anilin,  occurs  in  colorless  crystalline  laminae  or 
powder,  permanent  in  air,  odorless,  of  a  slightly 
burning  taste,  and  very  slightly  soluble  in  water. 

It  was  first  prepared  by  Gerhard  in  1852,  but 
was  not  used  medicinally  until  nearly  thirty  years 
later,  when  it  was  introduced  under  the  trade- 
mark name  of  antifebrin.  It  is  now  employed 
very  extensively,  its  extreme  cheapness- — less  than 
2  cents  an  ounce — causing  it  to  be  used  as  the  basis 
of  many  pretended  synthetics. 

Average  dose:  0.20  gm.  (3  grains). 

PULVIS  ACETANILIDI   COMPOSITUS. — U.   S.   P.   - 

This  has  been  made  official  to  serve  as  a  substitute 
of  uniform  standard  for  the  host  of  more  or  lese 
similar  compounds,  such  as  we  have  enumerate'! 
above,  which  have,  come  into  such  unfortunate 
vogue. 

The  official  preparation  consists  of  70  per  cent, 
of  acetanilid,  10  per  cent,  of  caffein  and  20  per 
cent,  of  sodium  bicarbonate. 

Average  dose:  0.3  gm.  (5  grains).^ 

AcETPHENETiDiNUM. — U.  S.  P. — Acctphcneti- 
din,  better  known  as  phenacetin,  is  official  in  the 

5.  It  should  be  noticed  that  the  dose  of  acetanilid  in  the 
mixture  is  larger  than  the  official  dose  of  acetanilid ;  yet 
it  is  supposed  to  act  more  effectively  when  mixed  with  so- 
dium bicarbonate.  It  is  to  be  regretted  that  such  a  combi- 
nation has  been  given  official  recognition.  The  reason,  of 
course,  is  evident — persistent  advertising  of  certain  nostrums 
has  created  an  abnormal  demand  for  acetanilid  combined 
with  a  supposed  heart  stimulant.  But,  as  it  is  extremely 
improbable  that  caffein  does  counteract  the  harmful  effects  of 
acetanilid,  it  is  not  wise  to  recognize  such  a  combination 
even  to  meet  a  supposed  demand. 
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British,  German  and  other  European  pharmaco- 
peias as  Phenaeetinum.  It  is  officially  described  as 
Acet-para-phenetidin,  a  phenol  derivative,  the 
product  of  the  acetylization  of  par-amido-phene- 
tol.  Phenacetin  occurs  as  white  glistening  scales 
or  a  fine  crystalline  powder,  odorless  and  nearly- 
tasteless.  It  is  soluble  in  925  parts  of  water  and 
in  12  parts  of  alcohol. 

Average  dose:  0.5  gm.  (8  grains). 

Antipyrina. — U.  S.  P. — Antipyrin  is  official  in 
France  as  Analgesin,  in  Great  Britain  as  Phena- 
zonum,  and  in  Germany  as  Pyrazolonum — phenyl- 
dimethylicum.  Chemically,  it  is  described  as 
phenyl-dimethyl-pyrazolon,  and  is  obtained  by  the 
condensation  of  phenyl-hydrazin  with  aceto-acetic 
acid  and  subsequent  methylation  of  the  product. 
Antipyrin  occurs  as  a  colorless,  almost  odorless 
bitter  tasting,  crystalline  powder,  that  is  readil;y 
soluble  in  water  and  soluble  in  about  1  part  of 
alcohol. 

Average  dose:  0.250  gm.  (4  grains). 

Antipyrin  was  first  prepared  by  Dr.  L.  Knorr  of 
Erlangen,  in  1884;  it  was  investigated  physiologic- 
ally by  Professor  Filehne,  who  reported  it  as  an 
active  antipyretic. 

It  will  be  more  satisfactory  to  consider  the 
therapeutics  of  these  antipyretics  collectively,  with 
occasional  comments  on  the  separate  members  of 
the  group. 

They  are  mostly  used  for  headache  and  for  the 
reduction  of  temperature  in  fevers  of  an  intermit- 
tent type,  but  it  must  not  be  forgotten  that  they 
do  not  remove  the  underlying  cause,  and  that  the 
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use  of  these  drugs  in  continued  fevers  is  liable  to 
be  harmful,  since  the  temperature  is  sure  to  return 
to  its  former  height,  or  to  go  even  higher,  when  the 
action  of  the  antipyretic  has  worn  off. 

The  alarming  collapse  that  may  follow  even  a 
moderate  dose  of  acetanilid  serves  as  a  warning 
against  its  use  when  there  is  reason  to  suspect  any 
tendency  to  that  condition.  On  the  other  hand,  a 
sudden  lowering  of  the  temperature  in  fever  may 
result  in  collapse  symptoms  wholly  independently 
of  the  nature  of  the  remedy  employed.  Acetanilid 
has  the  greatest  and  phenacetin  the  least  tendency 
to  produce  collapse  among  the  official  preparations 
of  this  nature.  It  is,  in  part,  to  overcome  this 
tendency  that  caffein  is  used  in  the  official  com- 
pound acetanilid  powder,  but  it  is  doubtful  if  it  is 
of  any  great  value  in  guarding  against  this  col- 
lapse, though  it  does  appear  to  enhance  the  anal- 
gesic action  of  this  class  of  remedies.  There  can 
be  little  doubt  that  many  of  the  sudden  deaths,  of 
which  we  so  constantly  read,  occurring  without  ap- 
parent cause  on  the  streets  and  elsewhere,  are  in 
reality  due  to  overdosing  with  nostrums  containing 
acetanilid. 

Women  should  be  particularly  cautioned  against 
the  promiscuous  use  of  nostrums  of  the  compound 
acetanilid  powder  type  during  menstruation. 

When  it  is  remembered  that  antipyrin  and  ace- 
tanilid are  derived  from  phenylhydrazin,  and 
anilin — active  blood  poisons — it  is  not  surprising 
that  the  official  derivatives  possess  the  properties 
of  these  drugs  in  a  minor  degree. 

The  collapse  seen  after  ingestion  of  the  anti- 
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pyrotics,  particularly  acetanilid  (least  with  phen- 
acotin),  is  due  to  several  causes.  Probably  the  most 
f  roquont  cause  is  the  mere  lowering  of  the  temper- 
ature which  exposes  the  collapse  actually  existing 
but  hidden  by  the  high  temperature.  This  result 
is  not  to  be  charged  to  the  antipyretic.  It  is 
treated  exactly  as  collapse  from  any  other  cause 
would  bo — l)y  stimulation.  Very  large  doses  of  the 
antipyretics  act  on  the  heart  muscle,  causing  de- 
])rossion.  and  on  tlie  vasomotor  center,  causing  col- 
lapse. 

The  acetanilid  habit  is  not  rare  and  it  leads  to  a 
deplorable  condition,  but  the  symptoms  generally 
disappear  when  the  drug  is  withdrawn. 

Profuse  perspiration  is  a  disagreeable  effect, 
more  frequently  seen  after  acetanilid  and  anti- 
})yrin  than  after  phenacetin.  If  this  is  so  annoy- 
iii<r  as  to  demand  interference,  a  hypodermic  in- 
jection of  0..")  ni«r.  (1/120  grain)  of  atropin  will 
W  found  eilVctive.  Redness  and  irritation  of  the 
skin  ari^  fro(|iiontly  seen  after  the  use  of  the  various 
antii)yretios  of  this  group.  They  are  probably  due 
to  vasomotor  changes. 

Anti pyrin  in  solution  has  been  used  extensively 
to  check  the  l)leodiiig  of  su])erficial  wounds,  and  all 
tlie  various  moml)ors  of  this  group  are  to  some  ex- 
lent  antisejitic. 

Wliile  so  mucli  space  has  been  devoted  to  the 
contraindications  and  untoward  effects  of  these 
agents,  it  is  not  with  a  view  of  discouraging  their 
use,  but.  rather  that  the  physician  may  avoid  the 
disappointments  which  arise  from  their  use  in  un- 
favoral)le  conditions. 
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Acetanilid  may  be  ^ven  alone  in  powder  or  in 
jjapsules,  in  adjuvant  or  aromatic  elixir,  or  sus- 
pended in  syrup  or  mucilage  of  acacia.  The  com- 
pound acetanilid  powder  affords  a  convenient  form 
for  the  relief  of  headache.  A  dose  of  0.3  gm.  (5 
grains)  in  powder  or  capsule  is  usually  effective; 
this  may  be  repeated  once  in  an  hour  if  necessary, 
but  further  repetition  is  to  be  avoided. 

Compressed  tablets  of  such  insoluble  substances 
as  phenacetin  and  acetanilid  are  not  recommended 
as  they  disintegrate  slowly. 

An  acetanilid  powder,  containing  ammonium 
carbonate  instead  of  caffein,  is  used  in  the  German 
Hospital  of  Philadelphia,®  when  it  is  desired  to 
avoid  the  cerebral  stimulation  of  caffein. 

Antipyrin  is  very  soluble  in  water  and  in  alco- 
liol,  and  hence  it  may  be  given  in  simple  aqueous 
solution,  in  aromatic  elixir  or  in  powdered  form, 
but  not  in  combination  with  other  active  remedies, 
as  it  is  readily  decomposed. 

Acetphenetidinum  (phenacetin),  being  less  ob- 
jectionable than  acetanilid  and  antipyrin,  may  be 
expected  to  replace  them  very  largely  now  that  the 
price  is  reduced.  Its  insolubility  in  water  has  led 
to  its  extensive  use  in  powder  and  in  capsules. 

A  combination  of  phenacetin,  caffein  and  sodium 

6. 

R.     Acetanilid! 

Sodil  bicarb.,  aa grs.  xxii         1  5 

Ammon.   carb grs.  xi  75 

This  is  sufficient  for  ten  powders  of  about  0.3  gm.  (5 
grains)  each,  one  being  given  every  three  or  four  hours  to 
reduce  fever.  For  headache  one  is  given  and  repeated,  if 
necessary,  in  an  hour. 
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l)roTni(l  has  attained  considerable  popularity;  these 
may  be  combined  in  various  ways.'' 

The  antipyretic  action  of  these  drugs  is  obtained 
best  by  administering  them  when  a  natural  remis- 
sion of  the  fever  begins. 

Acetanilid  causes  a  more  prompt  fall  of  the  tem- 
perature, while  the  action  of  phenacetin  is  more 
lasting. 

Small  doses  are  usually  effective  in  typhoid 
fever,  but  even  large  amounts  are  often  ineffective 
in  pneumonia  and  septic  conditions. 

The  relative  value  of  the  antipyretics  of  this 
class  and  the  cold  bath  is  still  the  subject  of  dis- 
pute, and  circumstances  must  determine  which  is  . 
to  be  used  in  any  case.  In  districts  where  trained 
attendants  are  not  to  be  had  the  careful  use  of  the 
antipyretics  is  certainly  preferable  to  the  cold  bath 
given  by  inexperienced  nurses,  or  by  indifferent 
orderlies,  as  is  the  custom  in  some  of  the  large 
hospitals  in  Xew  York,  for  example. 

7. 

R.     Acetphenetidini    (phenacetin)     ...grs.  xv         1 

I'affeinje    grs.  viii  5 

Sodii   bromidi    Si  4 

Elixir  adjnvantis    fSiii     100 

Tlie  mixture  is  to  be  shaken  and  two  teaspoonfuls  given  as 
a  dose.  This  is  often  used  for  headache,  one  dose  being 
usually  sufficient. 

Still  another,  widely  used,  mixture  containing  acetanilid,  is 
a  migraine  elixir  that  is  being  exploited  by  a  number  *of 
manufacturers.  A  representative  formula,  for  a  preparation 
of  this  kind,  may  be  given  as  follows  : 

R.     Acetanilidi    gr.  xxx         2 

Caffeinro     gr.  iii  2 

Sodii  bromidi   3ii         8 

Alcoholis    fSi         4 

Elixir  aromatici    q.  s.  ft fjiii     100 

Average  dose  5  c.c,  or  1  teaspoonful. 

If  20  c.  c.  of  tincture  of  cardamom  be  added  to  this,  or 
if  adjuvant  elixir  (which  is  also  official)  be  used  instead 
of  the  aromatic,  the  appearance  of  the  mixture  will  be 
much  enhanced  and  the  psychical  effect  increased. 
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THE    HYDRATED    CHLORAL    GROUP. 

The  hydrated  chloral  group  includes,  besides  hy- 
drated  chloral,  chloralformamid  (chloralamid), 
paraldehyde  ethjd  carbamate  (urethane),  sulphon- 
methane  (sulphonal)  and  sulphonethylmethane 
(trional).  Several  of  these  preparations  are  so 
well  known  that  we  may  dismiss  them  in  a  few 
words,  but  some  of  them  may  be  profitably  dis- 
cussed at  greater  length. 

It  was  formerly  supposed  that  hydrated  chloral 
was  decomposed  in  the  body  with  the  formation  of 
chloroform,  on  which  the  action  of  the  drug  de- 
pended. This  is  now  known  to  be  incorrect,  for 
the  drug  is  excreted  in  the  urine,  for  the  most 
part,  as  trichlorethyl  glycuronic  acid. 

Hydrated  chloral  acts  very  much  like  chloro- 
form on  the  heart  and  on  the  central  nervous  sys- 
tem. Small  doses  act  only  on  the  brain,  resulting 
in  a  lessened  mental  activity  and  a  diminished 
receptivity  of  impressions,  thus  inducing  sleep. 
The  pulse  and  respiration  become  slower  as  in  nor- 
mal sleep.  With  larger  doses  there  is  a  depression 
of  the  spinal  reflexes  and  of  the  respiratory  and 
vasomotor  centers,  the  heart  is  slowed  by  direct 
action,  as  after  chloroform.  The  cutaneous  ves- 
sels are  markedly  dilated,  and  this  may  cause  fall 
of  temperature  and  sometimes  a  skin  rash. 

Death  follows  large  doses,  from  paralysis  of  the 
heart  as  with  chloroform,  and  the  respiration  may 
be  paralyzed  at  the  same  time. 

The  same  degenerations  are  seen  after  hydrated 
chloral  as  after  chloroform,  and  the  contraindica- 
tions for  the  two  drugs  are  the  same,  degenera- 
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tion  of  tlie  lieart  and  vessels,  nephritis,  gastritis, 
and  depression  of  the  respiratory  center. 

ITydrated  chloral  acts  as  a  rubefacient  when  ap- 
plied locally,  and  this  irritant  action  is  manifested 
in  the  stomach  when  taken  in  concentrated  solu- 
tion. It  should,  therefore,  be  given  well  diluted, 
and  large  doses  are  apt  to  cause  gastric  irritation 
even  when  this  precaution  is  observed. 

The  same  train  of  symptoms  which  characterize 
chronic  alcoholism  are  seen  when  hydrated  chloral 
is  taken  for  a  prolonged  period. 

Sulphonal  is  excreted  more  slowly  than  it  is  ab- 
sorbed, and  cumulation  may  occur.  It  is  contra- 
indicated  in  nephritis. 

It  is  easy  to  drug  anyone  into  unconsciousness, 
but  the  meml)ers  of  this  group  do  not  possess  cura- 
tive properties  and  at  most  they  only  secure  rest 
and  sleep  for  the  patient.  Hydrated  chloral  is  not 
free  from  (hinger,  and  we  wish  to  point  out  some 
of  tlie  dangers  attending  its  use,  either  alone  or  in 
the  nostrums  whicli  contain  it,  or  closely  related 
substances.** 

All  authorities  agree  that  it  is  unjustifiable  to 
use  large  doses  of  hydrated  chloral,  either  alone  or 
in  combination  witli  otlier  official  drugs.  When  a 
moderate  dose  of  hydrated  chloral  fails  to  induce 

8.  Attention  has  been  called  to  Bromldia,  which  is  di- 
rected to  be  given  in  as  much  as  teaspoonful  doses  every 
hour  until  sleep  is  produced,  pain  being  mentioned  as  one 
of  the  indications  for  its  use.  Since  hydrated  chloral  is  not 
an  anesthetic,  except  in  unsafe  doses,  it  is  readily  seen  how 
dangerous  this  advice  is,  particularly  when  we  are  dealing 
with  such  intense  pain  as  that  encountered  in  appendicitis, 
even  admitting  that  the  preparation  contains  the  other  In- 
gredients claimed. 

It  will  be  noticed  that  the  dose  of  hydrated  chloral  given 
here  Is  only  about  7  grains  (0.5  gm.),  but  combined  with 
sodium  bromid  is  effective  and  quite  safe. 
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sleep  in  cases  of  severe  pain,  it  is  very  much  more 
rational  to  give  a  dose  of  morphin,  or  other  anal- 
gesic, than  to  repeat  the  hydrated  chloral  indefi- 
nitely. The  hydrated  chloral  habit  is  not  rare,  and 
if  its  sale  at  cut  rates  in  the  shape  of  nostrums 
with  fanciful  names  is  to  go  on  unchecked,  we  can 
hardly  hope  to  see  any  diminution  of  the  baneful 
practice.  When  we  employ  hydrated  chloral  and 
sodium,  or  potassium  bromid  in  simple  solution  it 
is  with  full  cognizance  of  the  danger,  but  because 
the  exigencies  of  the  case  demand  their  use,  and  we 
only  use  them  with  caution.®  In  a  general  way  the 
contraindications  for  hydrated  chloral  are  the  same 
as  for  chloroform.  In  the  present  addition  of  the 
Pharmacopeia  it  is  official  as : 

Chloralum  Hydratum. — U.  S.  P. — Hydrated 
Chloral. 

Average  dose:  1  gm.  (15  grains). 

Of  the  unofficial,  more  or  less  closely  related 
drugs,  hypnal  (antipyrin  and  hydrated  chloral) 
has  been  mentioned. 

Somnos  is  a  5  per  cent,  solution  of  chloral  gly- 
cerolate,  also  known  as  trichlorethidene  propenyl 
ether.  Its  action  is  identical  with  that  of  a  5 
per  cent,  solution  of  hydrated  chloral  in  a  similar 
vehicle;   isopral   is   trichlorisopropyl   alcohol;   its 

9.  A  fairly  safe  and  very  efficient  hypnotic  commonly  used 
in  Bellevue  Hospital  In  New  York  aflPords  a  convenient  form 
of  using  sodium  bromid  with  hydrated  chloral. 

B.     Chlorali  hydrati grs.  xx         1  30 

Sodii   bromldl    grs.  Ixxx         5  30 

Syr.  aurantii    fSIv       1(T 

Aquae  q.  s.  ad f SI       30 

M. 

Two  teaspoonfuls  are  given  at  a  dose.  This  may  be  twice 
repeated  at  intervals  of  an  hour  if  necessary,  but  more  than 
two  doses  are  rarely  required  in  suitable  cases. 

The  hydrated  chloral  may  be  slightly  increased  in  the  pre- 
scription, in  which  case  the  dose  should  not  be  repeated  more 
than  once. 
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action  is  the  same  as  that  of  hydrated  chloral,  but 
isopral  is  more  active  and  more  toxic. 

Dormiol  is  a  combination  of  amylene  hydrate 
and  hydrated  chloral,  and  chloralose,  a  combina- 
tion of  hydrated  chloral  and  glucose,  partakes  of 
the  action  of  morphin  and  is  rather  expensive. 
Chloretone,  another  of  the  more  recent  products, 
is  not  entirely  devoid  of  danger  and  is  not  always 
so  certain  in  its  action  as  hydrated  chloral,  while 
butyl  chloral  hydrate  or  croton  chloral  hydrate,  is 
one  of  the  older  compounds  that  has  been  found 
wanting  and  is  now  little  used.  Of  the  official 
compounds  of  this  group  we  have : 

Chloralformamidum. — U.  S.  P. — Chloralfor- 
mamid.  Chloralamid.  This  has  practically  the 
same  action  as  therapeutic  doses  of  hydrated 
chloral,  the  latter  being  formed  in  the  body  by  de- 
composition of  chloralformamid. 

Average  dose:  1  gm.  (15  grains). 

Paraldehydum. — U.  S.  P. — Paraldehyd,  a 
transparent  liquid,  is  slower  in  its  action  than  hy- 
drated chloral,  but  also  safer.  It  has  the  disad- 
vantage of  a  persistently  disagreeable  taste  and 
odor.  It  is  locally  irritant  and  should  not  be  used 
in  irritable  conditions  of  the  stomach.  It  may  be 
prescribed  dissolved  in  10  parts  of  water  or  in 
aromatic  elixir,  and  is  best  administered  cold,  or 
followed  by  a  cold  drink. 

Average  dose:  2  c.c.  (30  minims). 

SULPHONMETHANUM. IJ.  S.  P.^ — Sulphonmcth- 

ane,  sulphonal,  diethylsulphonedimethylmethane, 
and 

SULPHONBTJIYLMETIIANUM. U.       S.       P. — Sul- 

plionethylniethane,   trional,   disulphonmethylcthyl- 
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methane,  may  be  considered  together,  as  they  differ 
chemically  only  in  the  addition  of  an  ethyl  group 
in  the  latter. 

Average  dose  (either)  :  1  gm.  (15  grains). 

The  therapeutic  action  of  these  two  preparations 
is  practically  identical,  and  the  closely  related 
tetronal  might  also  be  included  in  this  statement. 
Trional  is  somewhat  more  soluble  than  sulphonal. 
While  these  substances  are  safer  than  hydrated 
chloral  they  are  not  wholly  free  from  danger,  as 
fatal  cases  of  poisoning  have  been  reported  and  the 
sulphonal  and  trional  habits,  while  of  more  recent 
origin,  bid  fair  to  equal,  if  not  to  exceed,  the  chlo- 
ral habit  in  the  number  of  their  victims.  These 
agents  are  usually  given  in  powder,  and  owing  to 
their  slow  absorption  should  be  given  about  two 
hours  before  they  are  expected  to  act.  To  insure 
more  speedy  action  they  may  be  given  in  solution, 
for  which  purpose  they  can  be  dissolved,  or  at  least 
suspended,  in  a  cup  of  hot  milk. 

^THYLis  Carbamas. — U.  S.  P. — Ethyl  Car- 
bamate, urethane.  This  is  a  new  official  prepara- 
tion which  is  claimed  to  be  much  safer  than  hy- 
drated chloral,  to  which  it  would  be  distinctly  su- 
perior but  for  the  fact  that  its  action  is  not  so  cer- 
tain and  because  tolerance  is  soon  acquired.  It  is 
best  given  in  water,  in  which  it  is  very  soluble. 
The  average  dose  is  1  gm.  (15  grains). 

The  therapeutic  use  of  this  group  of  agents  is 
indicated  by  the  term  soporific,  and  by  what  has 
been  said  concerning  their  pharmacology. 

THE    BROMID    GROUP. 

The  bromids  depress  the  central  nervous  system 
— brain,  medulla  and  cord — simultaneously.     The 
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action  on  the  psychic  centers  results  in  mental  con- 
fusion and  impaired  memory,  the  action  on  the 
medulla  and  cord  in  diminished  reflexes.  This  is 
especially  noticeable  in  the  lessened  reflex  from 
the  throat,  and  the  bromids  were  used  before  the 
introduction  of  cocain  in  examination  of  the 
larynx.  This  also  explains  the  lessened  sexual 
desire^  and  the  depression  of  the  motor  and  sen- 
sory cells  explains  the  value  of  these  agents  in 
epilepsy. 

Long  continued  use  of  the  bromids  leads  to  the 
condition  known  as  bromism,  the  most  proDfiinent 
symptoms  of  which  are  the  skin  eruptions  of  dif- 
ferent kinds,  the  fetid  breath,  coryza,  nausea  and 
vomiting. 

The  mental  depression  results  in  a  tendency  to 
sleep,  but  this  is  not. so  restful  as  that  following 
hydrated  chloral,  and  the  patient  usually  experi- 
ences some  dulness  and  mental  confusion  for  some 
time  after  awakening.  Large  doses  of  potassium 
bromid  depress  the  heart,  but  this  action  is  mainly 
due  to  the  potassium  ion,  and  it  does  not  occur 
after  the  use  of  the  other  alkaline  bromids. 

Owing  to  their  depression  of  the  cord  the  bro- 
mids are  antagonistic  to  strychnin. 

The  excretion  of  the  bromids  begins  very  soon 
after  they  are  taken,  but  a  long  time  elapses  be- 
fore they  are  completely  eliminated. 

Monobromated  camphor  has  no  such  action  as 
that  of  the  alkaline  bromids,  because  the  bromin 
ion  is  not  dissociated.  Tt  belongs  to  the  camphor 
group,  and,  having  no  advantage  over  camphor, 
it  should  be  dismissed  from  the  Pharmacopeia. 

The  bromids  are  of  considerable  historic,  as  well 
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as  of  practical,  interest.  Potassium  bromid  was 
introduced  by  Balard  about  1826,  who  supposed  it 
to  have  properties  analogous  to  those  of  potassium 
iodid.  It  was  not  until  some  time  after  1850  that 
the  present,  sedative,  uses  of  the  bromids  were  ac- 
cidentally discovered.  During  the  past  four  dec- 
ades the  several  alkaline  bromids  have  received  con- 
siderable attention,  and  several  of  them  are  now 
oflBcial  in  every  pharmacopeia. 

The  abuses  that  have  arisen  in  connection  with 
substances  belonging  to  this  group  are  largely  due 
to  the  misrepresentations  that  are  made  in  connec- 
tion with  the  efficiency  or  the  character  of  the 
nostrums  containing  them. 

Strontium  salts,  particularly  the  bromid,  were 
brought  forward  some  years  since,  at  exorbitant 
prices,  as  being  infinitely  superior  to  the  corre- 
sponding compounds  of  other  elements.  Experi- 
ence has  shown  that,  in  the  main,  these  claims  were 
unfounded,  though  many,  even  now,  claim  that 
strontium  bromid  disturbs  the  stomach  less  than 
the  corresponding  sodium  or  potassium  salt.  An- 
other claim  that  is  frequently  made  by  manufac- 
turers of  nostrums  like  "Peacock^s  Bromides/^  is 
that  they  use  "chemically  pure'^  salts.  Exactly 
what  is  meant  by  this  claim  it  is  difficult  to  say, 
but  the  Pharmacopeia  gives  us  a  number  of  readily 
applied  tests  by  which  the  salts  themselves  may  be 
tested.  The  manufacturers  of  nostrums,  on  the 
other  hand,  not  infrequently  add  the  very  sub- 
stances that  are  considered  contaminations. 

The  official  bromids  arc  freely  soluble  in  water, 
and  they  are  best  directed  to  be  dispensed  in 
aqueous   solution,   with   or  without  the   addition 


328         PHARMACOPEIA  AND  PHYSICIAN. 

of  some  one  of  the  aromatic  syrups.    The  avail- 
able salts  are : 

Ammonii  Bromiduic. — TJ.  S.  P. 

Caloii  Bromidum. — TJ.  S.  P. 

LiTHii  Bromidum. — ^U.  S.  P. 

PoTAssii  Bromidum. — ^U.  S.  P. 

SoDii  Bromidum. — ^U.  S.  P. 

Strontii  Bromidum. — U.  S.  P. 

Average  dose  (of  any  one  of  these) :  1  gm.  (15 
grains). 

Aoidum  Hydrobromioum  Dilutum. — U.  S.  P. 
— Diluted  Hydrobromic  Acid  contains  10  per  cent, 
of  absolute  hydrobromic  acid. 
"  Average  dose:  4  c.c.  (1  fluidram). 

The  bromids  are  useful  in  the  treatment  of  epi- 
lepsy, for,  while  a  cure  is  very  rarely  effected,  they 
lessen  the  frequency  of  the  attacks  in  a  very  large 
proportion  of  the  cases.  Potassium  bromid  is 
usually  preferred,  but  some  use  a  mixture  of  the 
alkaline  bromids.  No  perceptible  effect  may  be 
seen  for  some  time  after  the  commencement  of  the 
treatment,  but  with  persistence  the  benefits  usually 
follow.  In  such  cases  the  skin  eruptions  may  prove 
very  annoying;  scrupulous  cleanliness  should  be 
enjoined,  and  arsenic  may  prove  useful  for  the 
acne. 

The  bromids  are  very  useful  in  sleeplessness 
caused  by  mental  worry,  but  they  are  ineffective 
when  it  is  due  to  pain. 

Bromism  increases  the  patient's  susceptibility  to 
contagious  diseases,  such  as  pneumonia  and  bron- 
chitis. 

Hydrated  chloral  acts  as  a  soporific  in  smaller 
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doses  when  a  bromid  is  added,  and  they  may  be 
prescribed  somewhat  as  follows : 

I^.     Potass,    brom 3iss  61 

Aquae     f^i  30| 

Aquae  menth.  pip.,  q.  s.  ad f^iii  100 1 

Misce.     Sig.:     A  tablespoonful  at  a  dose. 

Of  course,  any  of  the  alkaline  bromids  may  be 
used  in  place  of  the  potassium  bromid,  but  the 
latter  is  much  the  most  frequently  employed  and 
appears  to  be  the  most  effective. 

The  N".  F.  elixirs  of  the  bromids  of  ammonium, 
sodium,  potassium  and  of  lithium  may  be  used, 
but  they  should  be  diluted  with  several  times  as 
much  water.  The  routine  use  of  alcoholic  liquids, 
such  as  these  elixirs,  is  not  recommended  in  those 
cases  where  the  drug  in  increasing  doses  is  likely 
to  be  continued  for  some  time. 

As  in  the  case  of  other  salts,  the  bromids  are 
irritant  to  the  stomach  and  should  be  given  well 
diluted  with  water — never  in  the  form  of  com- 
pressed tablets — and  best  after  eating. 


CHAPTER  XIV. 

CIRCULATORY  STIMULANTS. 

The  subject  of  circulatory  changes  is  entirely 
too  extensive  for  afiything  like  a  comprehensive 
treatment  in  the  limited  space  that  can  be  allotted 
to  it  here^  but  we  shall  discuss  some  of  the  indica- 
tions for  influencing  these  changes  and  try  to 
indicate  how  they  may  be  brought  about. 

The  term  *^eart  tonic^'  has  been  so  loosely  em- 
ployed that  it  is  better  to  avoid  it  altogether^  or 
to  use  it  only  with  reference  to  those  drugs  which, 
acting  directly  on  the  heart,  improve  the  muscular 
tone. 

Tlie  lieart  is  but  one,  and  in  some  respects  even 
a  minor,  factor  in  the  question  of  blood  pressure, 
on  wliicli  tlie  state  of  the  circulation  largely  de- 
pends. Hence,  while  a  ^^eart  tonic"  implies  an 
agent  which  improves  the  action  of  the  myocar- 
dium, the  actual  changes  in  the  circulation  depend 
not  alone  on  tlie  amount  of  work  done  by  the  cen- 
tral organ,  but  on  the  combination  of  that  and  the 
constriction  or  dilatation  of  the  blood  vessels. 

Since  the  relative  amounts  of  blood  existing  in 
the  veins  and  arteries,  and  the  amount  which 
passes  through  a  certain  area  or  organ  in  a  given 
time  are  dependent  on  several  more  or  less  closely 
related  factors,  we  may  direct  our  efforts  toward 
influencing  one  or  more  of  these  factors  when  we 
wish  to  increase  or  diminish  the  blood  supply  of 
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an  organ,  or  when  we  wish  to  hasten  the  transfer 
of  blood  from  veins  to  arteries. 

An  increase  in  the  rate  of  the  heart  or  strength 
of  the  beat,  without  a  compensating  change,  either 
in  the  heart  itself  or  in  the  blood  vessels,  will,  of 
course,  increase  the  general  circulation,  and  con- 
versely, a  diminished  action  would  lessen  the  cir- 
culation, but  so  delicately  is  the  complex  circula- 
tory mechanism  adjusted  that  such  a  simple 
change  probably  never  occurs  alone  in  the  intact 
body,  though  it  may  at  times  predominate  over 
other  accompanying  changes. 

THE  MECHANISM  OF  STIMULATION. 

The  simplest  means  of  increasing  the  blood  pres- 
sure consists  in  increasing  the  strength  of  the  in- 
dividual beats  when  they  are  too  weak  (whereby 
the  heart  is  more  completely  and  more  forcibly 
emptied),  and  securing  just  enough  slowing  to 
enable  the  heart  to  dilate  more  fully  and  to  become 
filled  with  a  larger  volume  of  blood.  These  two 
actions  insure  a  larger  volume  of  blood  being 
throwTi  into  the  aorta  in  a  given  length  of  time 
than  occurred  under  previous  conditions.  An  in- 
creased volume  of  blood  with  increased  force  must, 
of  course,  insure  an  increased  circulation  in  those 
areas  in  which  there  is  no  great  change  in  the 
caliber  of  the  smaller  vessels. 

A  high  blood  pressure,  on  the  other  hand,  may 
be  most  simply  reduced  by  slowing  the  heart  with- 
out increasing  its  strength,  or  by  acting  on  the 
vessels  peripherally  or  through  the  vasomotor  cen- 
ters, causing  dilation. 

The  accumulation  of  an  undue  amount  of  blood 
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in  the  veins  is  relieved  by  increasing  the  efficiency 
of  tlie  lieart  as  mentioned  for  raising  the  blood 
pressure — by  slowing  and  strengthe'ning  its  beat — 
for,  as  we  liave  seen,  this  improves  the  drainage 
from  tlie  veins  by  lengthening  the  diastole,  while 
tlie  strengthening  throws  a  larger  volume  of  blood 
into  tlie  arteries. 

We  may  arrange  tlie  agents  affecting  circulation 
into  two  groups  as  follows:  Those  mainly  affect- 
ing the  heart,  directly  or  indirectly;  those  mainly 
affecting  tlie  vessels,  directly  or  indirectly. 

The  most  important  group  of  circulatory  stim- 
ulants consists  of  digitalis  and  a  number  of  sim- 
ilarly acting  substances.  Wliile,  as  is  well  known, 
barium  clilorid  has  an  action  to  some  extent  simi- 
lar to  that  of  digitalis,  nearly  all  the  other  mem- 
bers of  this  group  that  are  of  therapeutic  impor- 
tance are  somewhat  allied  chemically;  for  the 
most  part  the  active  principles  of  these  drugs  are 
^diK'osids  or  resins.  The  exact  chemistry  of  the 
(Irufi^s  of  this  class  is  still  obscure,  despite  numer- 
ous investigations,  and  it  demands  but  little  con- 
sideration here;  their  pharmacologic  action,  how- 
ever, serves  to  explain  their  therapeutic  indica- 
tions, and  may  aid  in  choosing  the  one  best  suited 
to  a  iriven  condition. 

The  circulatory  conditions  demanding  stimula- 
tion are  mainly  those  in  wliich>  undue  relaxation 
occurs,  and  in  which  an  imperfectly  acting  heart, 
including  such  conditions  as  valvular  insufficiency 
and  stenosis,  permits  the  blood  to  accumulate  in 
the  veins.  Any  increase  in  the  work  of  the  heart 
must  tend  to  relieve  these  conditions,  particularly 
if  there  is  at  the  same  time  just  sufficient  slowing 
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to  secure  complete  distention  of  the  heart  with 
blood  during  diastole. 

An  increase  in  the  strength  of  the  contraction 
more  completely  squeezes  the  venous  blood  out  of 
the  heart  muscle,  which  is  then  supplied  with  a 
larger  proportion  of  arterial  blood.  The  increased 
force  of  the  pulse  wave  must  first  be  felt  more 
strongly  in  the  coronary  artery  than  elsewhere, 
since  there  is  less  inertia  to  be  overcome  in  the 
much  shorter  column  of  blood  between  the  aortic 
valve  and  the  opening  into  the  coronary  artery. 
The  longer  diastole  then  permits  a  more  perfect 
supply  to  the  capillaries  in  the  heart,  thus  improv- 
ing the  nutrition  9f  the  heart  to  an  even  greater 
degree  than  would  correspond  to  the  extra  work 
thrown  on  the  ventricles  by  their  being  compelled 
to  contract  against  an  increased  arterial  pressure. 

As  we  have  just  said,  the  slowing  of  the  heart 
should  be  just  sufficient  to  enable  the  heart  to  be- 
come fully  distended,  for  a  greatly  slowed  heart 
would  suffer  in  lessened  nutrition,  because,  other 
things  being  equal,  the  rate  of  flow  through  the 
coronaty  circulation  varies  with  the  number  of  the 
pulsations  in  a  given  space  of  time. 

This  improved  nutrition  of  the  myocardium  is 
the  first  essential  for  a  sustained  increase  in  the 
force  of  the  beats,  either  from  a  more  energetic  ac- 
tion of  the  u;ialtered  heart  or  after  hypertrophy; 
because,  however,  sucli  a  muscle  might  be  stimu- 
lated to  unusual  activity,  exhaustion  and  paralysis 
must  follow  unless  nutrition  keeps  pace  with  tlie 
work  performed.  Langendorff  lias  shown  experi- 
mentally that  the  energy  of  the  heart  is  enor- 
mously influenced  by  the  available  blood  supply. 
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A  drug  might  affect  one  or  more  phases  of  the 
heart  beat,  or  the  local  and  central  action  may  be 
in  part  antagonistic  and  the  effect  on  the  blood 
pressure  in  the  general  circulation  will  in  the  lat- 
ter case  be  dependent  on  the  kinds  of  influence 
and  the  degree  to  which  each  is  excited. 

Slight  slowing  with  increased  strength  of  con- 
traction may  improve  the  nutrition,  and  it  will  be 
readily  understood  why  it  is  difficult  to  secure 
equally  perfect  nutrition  of  the  heart  when  it  is 
made  to  beat  more  rapidly,  since  the  only  factor 
here  which  makes  for  an  improved  coronary  circu- 
lation is  the  more  frequent  squeezing  out  of  venous 
blood  by  the  contractions  while  all  other  conditions 
are  unfavorable,  a  greater  number  of  contractions, 
each  throwing  out  less  blood  and  meaning  more 
energy  expended  for  a  given  amount  of  work  per- 
formed— a  more  frequent  overcoming  of  the  iner- 
tia of  the  blood  in  the  arteries — so  that  a  very 
rapid  heart  soon  exhausts  itself.  For  these  reasons 
we  do  not  often  seek  to  raise  blood  pressure  or  to 
improve  the  general  circulation  by  increasing  the 
rate  of  the  heart  unless  it  is  extremely  slow. 

Shock  and  collapse  are  conditions  that  are  due 
to  depression  of  the  respiratory,  cardiac  and  vaso- 
motor centers.  The  depression  of  the  vasomotor 
center  permits  the  vessels  to  dilate  and  the  blood 
gravitates  to  the  vessels  of  the  splanchnic  area, 
which  are  capable  of  holding  a  very  large  amount. 
This  dilatation  is  accompanied  by  a  fall  of  pres- 
sure in  the  general  circulation,  less  blood  goes  to 
the  centers  and  to  the  coronary  circulation,  the 
heart  beats  more  feebly  and  the  respiration  be- 
comes weaker.    This  condition  obviously  calls  for 
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prompt  stimulation  of  the  circulation.  It  is  ap- 
parent, however,  that  a  stimulation  of  the  heart 
alone  would  only  result  in  increased  work  while 
its  own  nutrition  would  not  be  correspondingly 
improved  because  the  pressure  in  the  coronary  cir- 
culation can  not  be  greatly  increased  so  long  as  the 
voluminous  vessels  of  the  splanchnic  area  offer 
cavernous  spaces  for  the  blood  which  is  pumped 
from  the  heart. 

Stimulation  of  the  constrictor  mechanism  of  the 
vessels  is  urgently  demanded  in  collapse,  and  this 
is  secured  in  the  mildest  cases  by  gravity  deter- 
mining the  blood  to  the  head  when  the  head  is 
placed  lower  than  the  body.  The  centers  are 
toned  up  by  the  better  blood  supply,  and  this  in- 
creased tone  of  the  vasomotor  center  causes  con- 
striction of  the  splanchnic  vessels,  raises  the  blood 
pressure  and  improves  the  general  circulation, 
which,  in  turn,  further  tones  up  the  centers  as 
well  as  the  heart,  which  is  also  stimulated  by  the 
improved  tone  of  the  cardiac  center.  The  respira- 
tion is  improved  at  the  same  time  owing  to  the 
improved  tone  of  the  respiratory  center.  - 

Dr.  George  Crile  has  devised  a  pneumatic  suit 
whereby  pressure  may  be  applied  to  the  surface  of 
the  limbs,  thus  forcing  a  large  amount  of  blood 
into  the  body  and  head,  and  gravity  (lowering  the 
head)  may  be  made  to  assist  in  driving  it  to  the 
head — ^the  essential  fact  being  to  supply  the 
medulla  with  blood. 

PHYSIOLOGIC  SALT  SOLUTION. 

Heat,  mainly  supplied  by  hot  water  bottles, 
should  be  used  with  any  other  measures  in  shock. 
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The  aiiiount  of  fluid  in  the  vessels  may  be  consid- 
erably increased  by  injecting,  under  aseptic  pre- 
cautions, into  a  vein,  or  even  under  the  skin,  nor- 
mal saline  solution,  or,  as  it  is  better  to  term  it, 
physiologic  salt  solution,  made  by  dissolving  9 
grams  of  sodium  chlorid  in  enough  water  to  make 
one  liter  (approximately  132  grains  of  sodium 
chlorid  to  1  quart  of  water).  The  solution  should 
be  boiled  (to  render  it  sterile)  and  then  cooled  to 
about  40°  C.  (104°  F.).  As  noted  above  this 
solution  may  be  used  hypodermically  or  it  may  be 
injected  directly  into  a  vein.  Another,  and  at 
times  a  very  satisfactory,  method  of  attaining  the 
same  result  is  to  inject  ^owly  one  or  two  liters  of 
this  solution  into  the  rectum,  whence  it  is  readily 
absorbed  into  the  circulation. 

Drugs  which  act  on  the  vasomotor  centers  are 
indicated  in  collapse,  but  the  simple  means  just 
cuumcnitcd  serve,  as  explained,  to  tone  up  the 
centers  in  mild  cases  ])y  an  improved  blood  sup- 
j)ly,  and  they  are,  of  course,  preferable  to  mere 
stimulation  l)y  drugs.  Tlien,  too,  in  proportion 
to  tlie  urgency  of  the  case  is  the  difficulty  of  secur- 
ing stimulation  of  the  centers.  In  profound 
shock  the  stimulants  of  the  vasomotor  centers  ap- 
pear to  have  no  lasting  effect,  or  to  increase  the 
trouble.  In  collapse  of  a  mild  character,  however, 
a  vaso-constrictor  acting  more  powerfully  on  the 
vessels  of  the  s])lanchnic  area  causes  the  general 
blood  ])ressure  to  rise,  more  blood  goes  to  the  cen- 
ters, and  they  are  ])laced  in  a  better  tone,  exactly 
as  is  the  case  when  gravity  sends  the  blood  to  the 
head. 

Hot  alcoholic   drinks  are  very  commonly  em- 
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ployed  in  collapse  and  shock;  they  probably  act 
reflexly  from  the  stomach. 

Some  clinicians  maintain  that  morphin  im- 
proves a  weakened  heart.  As  a  depressed  center  is 
less  susceptible  to  shock  from  reflex  influences, 
morphin  may  lessen  shock  or  depression  due  to 
pain,  and  the  center  will  then  be  able  to  exert  a 
better  influence  on  the  heart.  It  has  often  been 
claimed  that  opium  or  morphin  caused  an  in- 
creased supply  of  blood  to  the  brain  by  dilating 
the  vessels  of  that  organ,  and  this  may  account 
for  an  increased  circulation  in  the  cardiac  center 
and  hence  an  improvement  in  the  heart.  The 
depression  of  the  respiratory  center  by  morphin  is 
rather  strong  evidence  against  any  stimulation  of 
the  cardiac  center,  however.  Morphin  has  no 
direct  action  on  the  heart  and  its  vasomotor  effects 
are  variable. 

THE   DIGITALIS   GROUP. 

The  pharmacologic  action  of  digitalis  and  that 
of  its  available  active  principles  have  been  more 
extensively  studied  than  has  been  done  in  the  case 
of  any  other  member  of  the  group.  The  isolated 
frog's  heart,  and  later  the  mammalian,  lias  been 
used  to  determine  the  action  on  that  organ  apart 
from  the  influence  through  the  center.  The  rate 
of  the  isolated  mammalian  heart  is  either  in- 
creased or  little  affected  by  digitalis  or  its  prin- 
ciples, but  Gottlieb  and  Magnus  found  that  the 
strength  of  the  individual  contractions  is  increased 
by  it  and  that  more  actual  work  is  done  by  the 
isolated  heart.  In  the  intact  mammal  digitalis 
slows  the  heart  by  stimulation  of  the  vagus  cen- 
ter, and  the  strength  of  the  beat  is  increased  by 
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tlic  action  on  the  myocardium.  The  vasomotor 
centers  are  stimulated  at  the  same  time.  The 
direct  results  of  these  several  actions  have  been 
detailed  in  the  introductory  paragraphs. 

Digitoxin,  the  most  active  of  the  principles  that 
have  ])een  isolated  from  digitalis,  has  essen- 
tially the  same  action  on  the  circulatory  system  as 
the  drug  itself,  but,  being  insoluble  in  water,  it  is" 
slow  in  producing  its  effects.  Albert  Fraenkel  has 
found  that  about  sixty  hours  elapsed  after  a  single 
effective  dose  was  injected,  hypodermically,  into  a 
eat  before  the  typical  action  was  induced. 

Digitalin,  or  "Digitalinum  verum,"  is  somewhat 
more  soluble  in  water  and  its  action  was  elicited 
in  twenty-four  hours  after  a  dose,  corresponding 
iu  activity  to  that  of  digitoxin  just  mentioned, 
was  injected  into  a  cat,  while  strophanthin  (ob- 
tained from  strophanthus  seeds),  which  is  very 
soluble  in  water,  produced  its  effects  much  more 
rapidly.  The  therapeutic  action  of  these  three 
substances  is  very  similar,  but  Gottlieb  and  Mag- 
nus found  that  digitoxin  is  capable  of  restoring  an 
irregularly  beating  heart  to  rhythmic  pulsations 
io  an  astonishing  degree;  indeed,  they  were  able  to 
i-estore  isolated  and  perfused  hearts  to  strong  reg- 
ular beats  after  tliey  had  gone  into  delirium  cordis. 

Digitalis  and  oilier  members  of  this.group  have 
the  great  disadvantage  of  causing  cumulative  ef- 
fects when  used  continuously  for  some  time.  Digi- 
toxin produces  these  effects  more  readily  than 
strophanthin  and  digitalin.  Fraenkel  was  able  to 
continue  the  administration  of  digitalin  daily  for 
many  weeks  at  near  the  toxic  dose  without  cumu- 
lative  action.     No  habituation  occurred  in  this 
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period,  however,  thus  disproving  the  claims  of 
Heide,  based  on  a  much  more  shorter  period  of 
experimentation,  that  such  takes  place. 

Gastric  irritation  is  the  first  evidence  of  a  toxic 
action  from  a  single  toxic  dose  or  from  cumulative 
action,  and  digitalis,  or  any  of  its  congeners  with- 
out exception,  must  be  stopped  for  a  time  when 
cumulative  effects  are  seen.  When  the  heart  is 
slowed  by  any  member  of  the  digitalis  group  the 
action  is  very  persistent. 

Digitoxin  causes  constriction  of  the  coronary 
arteries,  but  this  does  not  occur  after  strophanthin. 

As  noted  before,  there  are  other  drugs  and 
chemicals  that. possess  a  somewhat  similar  action, 
but  it  must  be  evident  to  all  that  nothing  is  to  be 
gained,  and  that  much  harm  may  result  from 
giving  heed  to  unwarranted  and  exaggerated 
claims  of  the  nostrum  maker  who  lauds  a  prepara- 
tion which  ostensibly  depends  on  some  little  known 
drug,  such,  for  instance,  as  the  several  species  of 
cactus. 

By  far  the  most  interesting  as  well  as  the  most 
important  of  the  official  drugs  of  the  group  now 
under  consideration  is : 

DigitXlis.^ — ^TJ.  S.  P. — This  consists  of  the 
dried  leaves  of  Digitalis  purpurea,  collected  from 

1.  From  what  we  know  of  the  chemistry  of  this  partic- 
ular dmsr,  and  from  the  action  of  the  known  isolated  proxi- 
mate principles,  it  would  appear  that  In  this  connection  It 
was  particularly  unfortunate  that  the  committee  on  revision 
did  not  see  its  way  clear  to  adhere  more  strictly  to  the  pro- 
posed international  standards  for  the  formulas  of  potent 
medicaments  and  direct,  for  the  extraction  of  digitalis,  the 
proposed  70  per  cent,  alcohol  in  place  of  the  diluted  alcohol 
of  the  U.  S.  Pharmacopeia.  The  stronger  alcohol  would 
have  had  the  advantage  of  insuring  a  more  ready  and  more 
complete  solution  of  the  active  principles,  of  answering  better 
as  a  preservative  and  of  materially  reducing  the  amount  of 
inert  extractive  now  contained  in  the  ofllcial  tincture. 
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the  second  year's  growth  at  the  commencement  of 
flowering.  This  drug  is  official  in  all  pharmaco- 
peias and  is  generally  considered  as  being  particu- 
larly susceptible  to  chemical  change.  It  should  be 
carefully  presen-ed  and  should  not  be  kept  for 
more  than  one  year. 

Average  dose:  0.05  gm.  (1  grain). 

While  the  chemistry  of  digitalis  is  far  from  be- 
ing thoroughly  understood,  there  are  a  number 
of  ])roximate  principles  derived  from  digitalis  that 
are  now  being  marketed  in  a  commercial  way  and 
which  have  well-defined  chemical  as  well  as  physio- 
logic properties;  several  of  them  are  being  exten- 
sively used  in  this  country  as  well  as  abroad.  The 
most  potent  of  these  unofficial  articles  is : 

Digitoxin:  This,  as  has  been  noted  before,  is 
soluble  in  alcohol,  but  is  nearly  insoluble  in  water. 
Tlie  older  and  in  some  respects  better  known 
Frcncli  preparations,  variously  called  digitaline 
crystallisee,  or  French  digitalin,  closely  resemble 
digitoxin  in  pliysical  properties  and  also  in  physio- 
logic activity. 

Digitalin  (Digitalinum  verum,  Kiliani)  :  This 
is  a  wliite  amorphous  glucosid  that  is  readily  solu- 
ble in  alcohol,  but  only  slightly  soluble  in  water. 
Wliile  it  is  less  toxic  than  digitoxin  and  may  be 
given  in  much  larger  doses,  it  closely  resembles 
that  principle  in  its  therapeutic  action  and  uses. 

Digitin  (Merck)  :  This  is  also  readily  soluble 
in  alcohol  and  only  slightly  soluble  in  water.  While 
still  available  it  is  now  generally  thought  to  be 
physiologically  inactive  as  a  circulatory  stimu- 
lant. 
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Digitalein  (Schmiedeberg)  :  This  is  readily 
soluble  in  water  and  is  probably  a  mixture  of  sev- 
eral proximate  principles. 

Digitalin  "German":  This  occurs  as  a  yellow- 
ish white,  amorphous  powder  that  is  soluble  in 
both  water  and  alcohol.  It  is  said  to  consist  of  a 
variable  mixture  of  Digitalinum  verum  (Kiliani), 
digitalein  and  digitonin. 

The  following  are  official : 

ExTRACTUM  Digitalis. — U.  S.  P. — This  is 
made  from  the  fiuidextract  by  evaporation. 

Average  dose:  0.01  gm.  (10  mg.  or  1/5  grain). 

Fluidextractum  Digitalis. — U.  S.  P. — 
Fiuidextract  of  Digitalis  is  made  with  diluted 
alcohol. 

Average  dose:  0.05  c.c.  (1  minim). 

Infusum  Digitalis. — U.  S.  P. — Infusion  of 
Digitalis  .contains  1.5  per  cent,  of  digitalis,  10  per 
cent,  of  alcohol  and  15  per  cent,  of  cinnamon 
water. 

Average  dose:  8  c.c.  (2  fluidrams). 

TiNCTURA  Digitalis. — U.  S.  PI — This  now  rep- 
resents 10  per  cent,  of  the  crude  drug  in  diluted 
alcohol  in  place  of  15  per  cent,  as  formerly  offi- 
cial. 

Average  dose:  1  c.c.  (15  minims). 

Strophantiiinum. — U.  S.  P. — This  is  a  gluco- 
sid,  or  mixture  of  glucosids,  obtained  from  stro- 
phanthiis. 

Average  dose:  0.003  gm.  (0.3  mg.  or  1/200 
grain). 

Strophanthus. — TJ.  S.  P. — This  consists  of 
the  ripe  seeds  of  Strophanthus  Kombe.  It  is  pref- 
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erably  administered  in  the  form  of  the   official 
tincture. 

TiNCTURA  Strophanthi. — ^U.  S.  P. — This 
preparation  now  represents  10  per  cent,  of  the 
drug  in  65  per  cent,  alcohol,  and  is  double  the 
strength  of  the  tincture  official  in  the  U.  S.  Phar- 
macopeia, 1890. 

Average  dose:  0.5  c.c.  (8  minims). 

Apocynum. — U.  S.  P. — This  is  the  dried  rhi- 
zome of  Apocynum  canndbinum,  or  of  other  close- 
ly allied  species  of  Apocymim.  This  drug  is  said 
to  have  been  used  by  the  American  Indians  in 
various  ailments,  and  has  long  been  in  use  as  a 
household  remedy.  More  recently  it  has  again 
attracted  attention  by  its  possible  uses  as  a  circu- 
latory stimulant,  though  the  practical  results  that 
have  been  attained  so  far  do  not  appear  to  warrant 
its  use  in  all  cases.  The  only  official  preparation  is: 

Fluidextractum  Apocyni. — U.  S.  P. — The 
Fluidextract  of  Apocynum  is  directed  to  be  made 
with  a  mixture  of  10  per  cent,  of  gl3^cerin,  60  per 
cent,  of  alcohol  and  30  per  cent,  of  water. 

Average  dose:  1  c.c.  (15  minims). 

Convallaria. — U.  S.  P. — This  consists  of  the 
dried  rhizome  and  roots  of  Convallaria  majalis. 

Average  dose:  0.5  gm.  (7l^  grains). 

Fluidextractum  Coxvallari^e. — ^U.  S.  P. — 
This  is  made  with  a  mixture  of  65  parts  of  alcohol 
and  35  parts  of  water. 

Average  dose:  0.5  c.c.  (8  minims). 

THERAPEUTIC    ACTIONS    OF    THE    DIGITALIS    GROUP. 

Digitalis  will  be  referred  to  again  under  the 
heading  of  diuretics  (Chapter  XYI). 
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As  a  circulatory  stimulant  one  of  the  drugs  of 
the  digitalis  group  is  indicated  when  the  heart  is 
weak  and  rapid  and  the  blood  pressure  low,  con- 
ditions which  arise  under  a  variety  of  circum-, 
stances. 

.  In  cardiac  dilatation  with  weak  systole  digitalis 
affords  our  best  remedy,  as  may  be  readily  under- 
stood from  the  pharmacologic  action.  In  pneu- 
monia the  right  ventricle  suffers  primarily  and 
digitalis  is  indicated,  for,  while  it  affects  the  right 
ventricle  less  than  the  left,  and  the  auricle  least, 
this  does  not  affect  its  usefulness  in  this  condition, 
because  the  nutrition  of  the  heart — ^both  left  and 
right — is  supported  by  the  improved  coronary  cir- 
culation, a  most  important  factor,  as  we  have  seen, 
when  extra  work  is  thrown  on  the  heart,  and  the 
pulmonary  circulation  is  not  affected  directly  by 
the  general  vasoconstrictor  action  of  the  digitalis. 
In  this  connection,  the  lengthened  diastole,  while  it 
undoubtedly  affords  a  better  chance  for  the  empty- 
ing of  the  pulmonary  veins,  is  a  factor  of  but 
minor  importance.  The  use  of  digitalis  in  mitral 
insufficiency  is  familiar  to  all  and  the  pharmaco- 
logic action  readily  explains  its  usefulness  in  this 
connection. 

Digitalis  and  its  congeners  are  said  to  be  harm- 
ful in  some  cases  of  mitral  stenosis,  and  they  may 
fail  to  prove  beneficial  in  insufficiency  of  the  aortic 
valves.  It  is  suggested  that  in  this  condition  the 
blood  may  gravitate  from  the  brain  through  the 
aortic  valve  during  the  lengthened  diastole.  This 
action  of  the  drugs  also  must  be  observed  care- 
fully in  these  conditions  and  they  must  be  with- 
drawn if  they  appear  to  be  doing  harm. 
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Drii^  of  the  digitalis  series  are  eontraindicated 
in  cases  of  fatty  degeneration  of  the  heart,  since  a 
lH»art  so  weakened  could  scarcely  support  the  addi- 
tional burden  imposed  by  the  increased  arterial 
tension,  and  hypertrophy  can  not  be  expected  to 
occur  in  such  a  heart.  They  are  also  eontraindi- 
cated in  all  conditions  in  which  an  increasing 
blood  pressure  would  be  dangerous,  for  instance, 
in  aneurism. 

With  digitoxin  particularly,  one  must  constantly 
watch  for  the  first  symptoms  of  cumulative  action, 
usually  gastric  disturbance,  and  it,  or  other  mem- 
bers of  the  same  group,  should  be  temporarily 
withdrawn  when  suggestive  s}Tnptoms  occur. 

The  tincture  of  digitalis  contains  a  larger  pro- 
])ortion  of  the  alcohol-soluble  digitoxin  than  does 
the  infusion,  in  which  the  digitoxin  present  is  held 
in  solution  by  moans  of  digitonin.  Digitoxin  be- 
ing tlio  most  irritant  of  the  known  principles  of 
digitalis^  the  infusion,  containing  digitalin  prin- 
cipally, will  often  be  preferred. 

When  the  heart  is  weak  and  irregular,  digitoxin 
is  probably  the  most  elTicient  remedy  we  possess  for- 
rostoring  it  to  normal  contraction.  An  alcoholic 
solution  of  digitoxin  may  be  used  to  advantage, 
])rovided  it  be  well  diluted  with  water  when  ad- 
ministered. 

The  dose  of  digitoxin  as  given  by  the  different 
authors  is  somewhat  variable.  Cushny  states  that 
1/12  mg.  (1/750  grain)  of  crystalline  digitoxin 
may  be  given  three  times  daily.  Schmiedeberg 
recommends  l/o  mg.  (1/330  grain)  of  the  crys- 
talline digitoxin  three  times  daily,  and  this  has 
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been  supported  by  clinical  experience.  The  physi- 
cian will  do  well  not  to  exceed  this  latter  dose  too 
greatly,  bearing  in  mind  that  cumulative  effects 
sometimes  develop  quite  suddenly,  even  with  a 
dose  which  has  been  apparently  harmless. 

Digitoxin  and  digitalin,  pure  or  in  the  leaf,  are 
changed  into  substances  with  a  convulsive  action 
in  the  presence  of  moisture,  by  bacteriologic  ac- 
tion, hence  old  infusions  should  not  be  used  nor 
should  those  leaves  be  employed  which  bear  evi- 
dences of  not  having  been  properly  dried  and  care- 
fully preserved. 

When  Cloetta  announced  the  discovery  of  a  sol- 
uble amorphous  form  of  digitoxin,  which  he 
named  Digalen,  it  was  generally  accepted  because 
of  Cloetta's  standing  in  the  scientific  world,  but  it 
appears  that  this  preparation  has  no  advantages 
over  other  preparations  of  digitalis,  that  it  is  not 
an  aqueous  preparation, 'that  its  subcutaneous  use 
is  painful  and  finally  that  it  differs  but  little  from 
a  hydroalcoholic  solution  of  ordinary  digitoxin. 

It  is  to  be  hoped  that  in  the  next  revision  of  the 
Pharmacopeia  digitalis  leaves  will  be  directed  to 
be  physiologically  assayed,  dried  with  proper  care 
and  sealed  with  the  date  of  assay,  for  the  leaf  so 
prepared  has  proved  more  satisfactory  in  the  hands 
of  many  clinicians  than  any  of  the  isolated  prin- 
ciples or  the  Galenical  preparations  of  the  drug. 

Digitoxin  and  digitalin  may  be  kept  dissolved 
in  alcohol  and  diluted  as  required.  The  dose  of 
digitalin,  or  digital inum  verum,  is  from  2  to  6  mg. 
(1/30  to  1/10  grain)  three  times  daily. 
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Digitoxin  may  be  prescribed  as  follows : 

R.     Digitoxini   (cryst.)    gr.  1/12  [005 

Alcohol,  q.  8.  ad fjiii     100] 

M.  Ft.  solutio. 

Sig.:  One  teaspoonful  in  a  little  water  three  times  a 
day. 

Digital  in  can  be  prescribed  in  the  same  way,  but 
0,05  is  used  in  place  of  0.005  gm.  thus: 

IJ.    Digitalini  veri gr.  i  [05 

Alcohol,  q.  8.  ad fjiii     lOOJ 

M.  Ft.  8olutio. 

Sig.:     One  teaspoonful  in  water  three  times  daily. 

The  tincture  of  digitalis,  diluted  with  water, 
is  given  alone  three  times  a  day.  Owing  to  the 
slow  excretion  it  is  not  necessary  to  repeat  the  dose 
more  frequently,  and  the  drug  should  be  stopped 
for  two  days  about  once  a  week  to  avoid  cumu- 
lative effects,  whether  one  of  the  active  principles 
or  a  Galenic  preparation  of  digitalis  is  being  used. 

Sollmann  has  suggested  that  strophanthin  may 
(k'scrve  an  even  greater  popularity  than  digitalis, 
and  this  suggestion  has  found  support  in  more  re- 
cent investigations.  Strophanthin  is  now  oflBcial 
wliereas  the  active  principles  of  digitalis  have  not 
as  yet  been  included  in  our  Pharmacopeia. 

Strophanthin  causes  but  little  vasoconstriction 
and  it;  therefore,  deserves  the  preference  over  digi- 
talis and  its  principles  when  increased  blood  pres- 
sure is  to  be  avoided.  Thus,  when  dilatation  of 
the  heart  is  due  to  high  blood  pressure  from  in- 
creased arterial  tension,  strophanthin  may  be 
used,  or,  if  digitalis  is  employed,  a  vasodilator  such 
as  nitroglycerin  or  one  of  the  nitrites  should  be 
given  at  the  same  time. 

Because  of  its  more  prompt  effect  on  the  heart, 
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strophanthin  may  be  employed  to  usher  in  the 
action  when  digitalis  is  to  be  employed.  This 
promptness  of  action  would  also  render  it  prefer- 
able to  digitalis  in  shock  or  collapse  were  it  not 
that  the  vasoconstrictor  action  is  wanting. 

Digitalis,  or  one  of  its  principles,  may  be  given 
several  hours  before  an  operation  when  there  is 
reason  to  apprehend  shock,  so  that  its  action  may 
coincide  with  the  time  that  shock  occurs  instead  of 
waiting  till  that  condition  has  actually  developed 
before  giving  the  slowly  acting  remedy. 

Strophanthus  seed  and  the  tincture  were  for- 
merly of  very  variable  quality,  but  at  the  present 
time  they  are  fairly  uniform. 

Strophanthin,  the  active  principle  of  strophan- 
thus seed,  is  of  constant  composition,  is  very  solu- 
ble in  water  and  may,  therefore,  be  dispensed  in 
simple  solution.  However,  it  undergoes  decompo- 
sition, in  aqueous  solutions,  and  it  is,  therefore, 
better  to  prescribe  it  in  diluted  alcohol :  0.01  gm. 
(1/5  grain)  may  be  directed  to  be  dissolved  in 
100  c.c.  (3  fluidounces)  of  diluted  alcohol  and  one 
teaspoonful  of  this  solution,  diluted  with  water, 
may  be  given  three  times  a  day. 

The  official  strophanthin  must  not  be  confused 
with  crystallized  strophanthin,  g-strophanthin, 
gratus  strophanthin  or  strophanthin  Thoms,  as  it 
is  "variously  termed,  which  is.  obtained  from  the 
seeds  of  strophanthus  gratus,  and  which  is  rec- 
ommended in  doses  of  5  milligrams  (1/12  grain) 
or  30  milligrams  (^  grain)  per  day,  while  as 
much  as  0.075  gm.  (1^4  grains)  per  day  have 
been  given  to  an  adult.  Gratus  strophanthin  is 
said  to  be  identical  with  ouabain,  but  that,  on  the 
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other  liand,  has  been  said  to  be  much  more  toxic, 
to  the  frog's  heart  at  least,  than  ordinary  stro- 
phanthin.  The  dose  of  strophanthin  gratus  men- 
tioned above  is  only  for  internal  use,  as  the  gluco- 
sid  is  much  more  toxic  when  used  subcutaneously. 

We  may  call  attention  to  the  fact  that  the  dose 
of  strophanthin  given  in  the  Pharmacopeia — 1/3 
mg.  (1/200  grain) — is  smaller  than  that  contained 
in  the  ordinary  dose  of  the  tincture,  0.5  c.c.  (8 
minims),  of  which  certainly  represents  more  than 
half  a  milligram  (1/125  grain)  of  strophanthin, 
and  it  has  been  suggested  that  the  latter  has  been 
advised  in  wholly  inadequate  doses.  It  is  extreme- 
ly toxic,  however,  and  the  dose  must  be  increased 
only  with  great  caution. 

Dr.  H.  C.  Wood,  Jr.,  recommends  Canadian 
hemp  as  a  satisfactory  and  reliable  circulatory 
stimulant,  but  as  his  published  work  appears  to 
have  been  done  with  a  fluidextract  af  Apocynum 
cannabinuin  and  as  the  Pharmacopeia  itself  recog- 
nizes closely  allied  species  of  apocynum,  that  may 
or  may  not  have  similar  physiologic  properties  and 
therapeutic  uses,  it  may  be  well  to  await  the  re- 
sults of  further  investigations  before  trusting  too 
implicitly  in  the  possible  results  to  be  obtained 
from  this  drug. 

Other  official  members  of  this  group  have  little 
to  recommend  them  in  preference  to  the  more 
prominent  ones  just  described. 

It  might  be  added  that  the  alkaloid  of  tlie  supra- 
renal gland  is  not  suited  for  long  continued  admin- 
istration. It  does  not  influence  blood  pressure 
wlien  given  by  the  stomacli,  and  but  sliglitly  or 
not  at  all  when  injected  just  beneath  tlie  skin. 
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When'  iiqected  into  the  muscle  there  is  a  transient 
rise  of  blood  pressure.  Its  local  use  has  been  dis- 
cussed at  greater  length  in  connection  with  as- 
tringents (Chapter  VIII). 

STRYCHNIN. 

strychnin,  unlike  digitalis,  has  no  perceptible 
direct  action  on  the  heart  when  therapeutic  doses 
are  used,  but  it  produces  its  circulatory  effects 
wholly  by  its  influence  on  the  centers,  except  in 
so  far  as  the  local  action  on  the  alimentary  canal 
is  concerned;  this  may  be  disregarded  in  the  pres- 
ent consideration  of  strychnin,  which  is  commonly 
injected  hypodermically  when  its  circulatory  ef- 
fects axe  desired. 

Therapeutic  doses  of  strychnin  cause  a  rise  of 
blood  pressure  by  stimulation  of  the  vasomotor 
center;  thfe  reflexes  are  increased,  leading  to  im- 
proved tone  of  the  voluntary  muscles,  and  in- 
creased muscular  activity  always  tends  to  increase 
the  heart  rate;  this  tendency,  however,  is  counter- 
acted by  the  stimulation  of  the  vagus  center  by 
str}^chnin,  the  heart  being  slowed  or  showing  littl© 
change  in  frequency.  When  the  slowing  is  exces- 
sive thiere  is  a  fall  of  blood  pressure  despite  the 
vasoconstriction,  but  this  does  not  usually  occur. 
If  the  tendency  to  increased  frequency  predomin- 
ates over  the  vagus  stimulation  the  rise  of  blood 
pressure  is  further  augmented. 

Ab  strychnin  operates  readily  to  produce  its  ef- 
fects it  is  a  most  valuable  remedy  when  a  quick 
rise  of  blood  pressure  is  required.  So  rapidly  are 
its  etfeicts  elicited  that  convulsions  may  occur  in  a 
frog  within  two  minutes  of  the  injection  of  a  toxic 
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di>so,  and  after  a  massive  dose  a  rabbit  may  give  a 
>indo  convulsive  leap  into  the  air  and  be  appar- 
••ni!y  lifeless  from  paralysis  of  the  respiratory  and 

•  'ilitT  c-enters  when  it  strikes  the  operating  table. 

Bil»orfold  has  investigated  its  mode  of  action 

•  •II  xhv  respiratorv  center.  He  depressed  the  res- 
]»irat:on  by  morphin,  after  which  strychnin  was 
injivttil:  this  usually  resulted  in  a  greater  in- 
rnaso  in  the  volume  (sometimes  even  exceeding 
ihat  Kfore  the  administration  of  morphin)  than 
in  the  frequency. 

The  following  preparations  are  official : 
Strychxixa.- — U.  S.  P. — ^This  is  an  alkaloid 

MJitainod  from  nux  vomica;  it  is  also  obtainable 

froiii  other  plants  of  the  Loganiacece. 

Strychnin  is  only  slightly  soluble  in  water,  1  to 

♦'.1«"»0,  but  it  is  soluble  in  110  parts  of  alcohol. 

'2.  Owing  to  the  fre<juency  with  whtch  poisoning  by  strych- 
nin occurs,  its  toxicology  deserves  brief  mention  here. 

As  is  well  known,  strychnin  causes  a  characteristic  type 
..f  convulsion  rather  closely  resembling  tetanus.  The  amount 
of  the  alkaloid  that  is  necessary  to  produce  this  toxic  effect 
;s  much  greater,  however,  than  is  usually  supposed;  but,  on 
the  other  hand,  when  once  a  large  amount  has  actually  en- 
tered the  circulation,  there  is  little  hope  of  ultimate  recovery. 
As  death  is  due  to  paralysis  of  the  respiratory  center  life 
may  be  prolonged,  and  a  possible  recovery  brought  about,  by 
<arrying  on  artificial  respiration.  This,  however,  should  be 
begun  l)efore  natural  respiration  ceases  or  even  before  it  be- 
comes very  greatly  depressed. 

Strychnin  requires  several  days  (3  to  8)  for  its  total  elimi- 
nation. Diuretics  hasten  elimination  and  may  be  of  benefit 
when  the  amount  of  the  poison  that  has  been  taken  does  not 
greatly  exceed  the  minimum  fatal  dose. 

Cushny  advises  strong  tea  (infusion)  when  the  patient  is 
seen  with  the  strychnin  in  the  stomach.  This  advice  seems 
to  be  based  on  a  misconception  of  the  capacity  of  tea  tannin 
for  forming  the  insoluble  tannate. 

The  fact  that  strychnin  acts  directly  by  paralyzing  the  re- 
spiratory center  fully  explains  the  possible  danger  that  may 
result  from  the  use  of  a  stomach  tube,  and  it  will  not  be  nec- 
essary to  repeat  this  frequent  caution. 
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STBYCHNiNiE  SuLPHAS. — ^U.  S.  P. — This  is  the 
salt  of  strychnin  that  is  most  extensively  used  in 
this  countr}';  it  contains  five  molecules  of  water 
and  approximately  78  per  cent,  of  strychnin  alka- 
loid. Strychnin  sulphate  is  soluble  in  31  parts 
of  water  and  in  65  parts  of  alcohol. 

On  the  continent  of  Europe  the  preference  is 
usually  accorded  to  the  nitrate.  This  is  official  in 
our  Pharmacopeia  as : 

Stryohnin-s:  Njtras. — ^TJ.  S.  P. — This  repre- 
sents 84  per  cent,  of  strychnin  alkaloid  and  is  solu- 
ble in  42  parts  of  water  or  in  120  parts  of  alcohol. 

The  average  dose  of  either  of  the  official  prep- 
arations is  given  as  0.001  gm.  (1  mg.  or  1/64  gr.). 

Strychnin  is  useful  in  all  forms  of  low  blood 
pressure  because  of  its  action  on  the  vasomotor 
center. 

There  can  be  little  doubt  of  the  beneficial  ef- 
fects of  strychnin  in  many  cases  of  shock  or  col- 
lapse, but  when  irrecoverable  shock  exists  it  ap- 
pears to  depress  further  the  centers  after  an  ex- 
tremely brief  stimulation.^ 

To  secure  its  greatest  usefulness  in  conditions  of 
this  kind  strychnin  should  be  given  hypodermic- 
ally,  or  to  secure  an  even  quicker  action  it  should 
be  injected  deeply  into  the  muscle  of  the  arm  or 
thigh.     This  method  of  hypodermic  injection  is 

3.  Crile  defines  surgical  shock  as  an  exhaustion  of  the 
vasomotor  centers,  the  cardiac  and  respiratory  centers  being 
only  secondarily  involved,  and  collapse  as  due  to  a  suspen- 
sion of  the  functions  of  the  cardiac  or  vasomotor  centers  or 
to  hemorrhage.  Of  course,  an  exhausted  or  paralyzed 
structure  can  not  be  stimulated.  Sollmann  defines  both  shock 
and  collapse  as  a  sudden  depression  of  the  activity  of  the 
medullary  center ;  if  of  refiex  origin,  shock ;  if  direct,  col- 
lapse. We  employ  the  terms  in  the  latter  sense.  A  depressed 
I'enter  may  be  stimulated.  *-. 
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usually  to  be  proforred,  as  it  is  less  painful  than 
injoctions  just  beneath  the  skin. 

Strychnin  is  one  of  the  best  respiratory  stimu- 
lants and  in  an  emergency  large  doses  may  be 
«ri\vn.  It  is  always  to  l>e  remembered  that  strych- 
nin is  a  n^m^ly  for  the  crisis  and  is  not  to  be 
usi^il  as  digitalis  is,  to  maintain  blood  pressure  for 
a  considerable  length  of  time. 

When  paralysis  of  the  limbs  is  due  to  a  lesion 
iu  the  cord  which  completely  blocks  the  transmis- 
sion of  nerve  impulses  stiTclmin  can  do  no  good, 
since  it  has  no  peripheral  action,  but  if  the  paraly- 
sis results  from  a  lesion  in  the  brain  the  increased 
ii'tioxos  which  strychnin  causes  will  serve  to  delay 
musrular  ativphy.  It  may  also  serve  to  restore  the 
umo  of  the  reflexes  when  these  are  lowered  by 
functional  disturbances  of  the  cord.  Thus  incon- 
lincnoc  of  feces  and  urine  may  be  relieved  when 
ilicso  arc  duo  to  the  lowered  reflex  centers  for  the 
spliimliM-s  of  ilio  bladder  and  anus. 

Catrciu  is  closely  related  to  strychnin,  to  which, 
however,  it  is  »rreatly  inferior,  so  far  as  any  in- 
tluenre  on  the  circulation  is  concerned.  It  stimu- 
lates tlie  vasomotor  and  respiratory  centers  and  is 
useful,  theref^Mv,  in  the  treatment  of  poisoning  by 
morphin  and  other  narcotics,  in  the  form  of  strong 
tea,  but  strychnin  serves  the  same  purpose  and 
perhaps  more  etViciently. 

Hoffmann  noticed  that  theobromin  possessed  a 
stimulant  action  on  the  myocardium,  similar  to 
that  shown  by  catfein,  but  no  vasoconstrictor  eflPect. 
In  thcrai)eutie  doses  of  either  agent,  however,  this 
cardiac  ciTect  is  of  little  importance. 
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ATKOPIN. 

Atropin  causes  acceleration  of  the  heart  by  par- 
alyzing the  vagus  endings,  and  this  also  causes  an 
increased  systole  and  a  lessened  diastole.  The 
rate  of  the  heart  may  be  twice  as  great  as  under 
normal  conditions,  the  result  being  a  considerable 
increase  in  the  output  of  the  heart  in  a  unit  of 
time. 

The  effect  on  the  circulation  of  the  increased 
heart  action  is  supplemented  by  the  constriction 
of  the  arterioles  of  the  splanchnic  area,  due  to 
stimulation  of  the  vasoconstrictor  area,  due  to 
stimulation  of  the  vasoconstrictor  center  by  atro- 
pin, which  also  stimulates  the  vasodilator  center 
for  the  vessels  of  the  skin,  particularly  those  of  the 
face  and  neck,  but  this  is  of  comparatively  little 
influence  on  the  general  blood  pressure  which  rises 
in  response  to  the  two  actions  just  mentioned. 

The  influence  of  atropin  on  the  heart  rate  is 
much  less  in  children  and  in  old  age  than  it  is  be- 
tween the  ages  of  20  and  60  years,  because  the 
vagus  inhibition  is  slight  at  the  extremes  of  life 
in  man.  The  vagus  is  much  more  active  in  some 
animals  than  in  others.  In  this  respect  the  dog 
resembles  man. 

Atropin  may  cause  a  brief  but  unimportant 
slowing  of  the  heart,  due  to  stimulation  of  the  cen- 
ter, preceding  the  acceleration  which  depends  on 
the  paralysis  of  the  vagus  endings.  While  it  has 
been  undeniably  shown  that  atropin  may  power- 
fully stimulate  the  myocardium,  this  effect  with 
therapeutic  doses  is  so  slight  that  it  may  be  en- 
tirely disregarded.  Atropin  acts  as  a  stimulant  to 
the  respiratory  center,  but  it  is  inferior  in  this  re- 
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spect  to  8tr}'chnin;  it  increases  the  rate,  and  prob- 
ably the  depth,  of  the  respiration. 

The  central  action  of  atropin  is  exerted  mainly 
on  the  motor  area,  but  it  has  been  suggested  that 
the  differences  between  the  action  of  atropin, 
caffcin  and  strychnin  on  the  various  parts  of  the 
central  nen'ous  system  are  in  degree  rather  than  in 
kind.  Thus,  while  caffein  acts  mainly  on  the 
higher  centers  in  man,  stimulating  the  psychic 
functions,  it  is  capable  of  causing  strychnin-like 
convulsions  in  the  frog.  All  three  act  as  powerful 
respiratory  stimulants  in  mammals. 

Atropin  is  official  as: 

Atropina. — U.  S.  P. — Atropin  is  an  alkaloid 
prepared  from  Atropa  Belladonna,  or  from  other 
plants  of  the  same  family.  It  is  soluble  in  450 
parts  of  water  and  in  less  than  2  parts  of  alcohol. 

ATnoi»ix-E  Sulphas. — U.  S.  P. — ^This  salt  of 
atropin  is  ofTioial  in  manv,  if  not  all,  pharmaco- 
peias and  is  the  best  known  and  most  widely  used 
preparation  of  the  atropin  group.  It  is  soluble  in 
less  than  1  part  of  water  and  in  4  parts  of  alcohol : 

Average  dose  (alkaloid  or  salt)  :  0.0004  gm. 
(0.4  mg^or  1/160  gr.). 

Atropin  is  indicated  wlien  tlie  lieart  is  consider- 
ably slowed.  For  this  purpose  the  average  dose 
given  above  is  not  usually  sufficient,  about  1  mg. 
(1/G5  grain)  being  necessary  to  increase  the  rate; 
so  large  a  dose  being  necessary  to  produce  paraly- 
sis of  the  vagus  endings  in  the  heart.  It  must  be 
remembered,  however,  that  in  children  and  in  the 
very  old  (after  70)  the  effect  to  be  expected  is 
much  less  than  that  seen  between  the  ages  of  20 
and  60.    This  larger  dose  causes  stoppage,  or,  at 
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least,  a  marked  diminution  of  salivary  secretion 
with  consequent  dryness  of  the  mouth  and  throat. 

While  atropin  has  been  used  in  shock  and  col- 
lapse, it  can  have  but  little  influence  on  blood  pres- 
sure or  respiration  in  such  cases.  Atropin  may  be 
used  to  determine  whether  an  abnormally  slowed  or 
intermittent  heart  results  from  central  influences 
or  from  causes  within  the  heart  itself,  since  it  cuts 
off  all  impulses  from  the  center  arriving  through 
the  vagus,  but  produces  no  appreciable  effect  if  the 
cause  lies  within  the  heart. 

Atropin  has  been  used  to  prevent  the  reflex  stop- 
page of  the  heart  occurring  at  the  commencement 
of  anesthesia,  but  it  has  been  shown  that  there  is 
no  danger  of  such  a  catastrophe  if  the  anesthetic 
is  not  used  in  too  great  concentration. 

Poisoning  by  certain  fungi  which  contain  mus- 
carin,  while  rare,  may  best  be  treated  with  moder- 
ate doses  of  atropin.  Pilocarpin  is  also  antag- 
onized in  nearly  all  of  its  actions  by  atropin,  but 
the  latter  does  not  counteract  the  cardiac  effects 
of  physostigmin,  which  acts  on  the  myocardium. 

The  value  of  atropin  in  opium  poisoning  has 
been  much  disputed.  It  seems  to  possess  no  ad- 
vantage over  caffein  and  strychnin  in  such  cases 
and  it  has  the  disadvantage  of  adding  to  the  de- 
pression of  the  respiratory  center  if  more  than  a 
therapeutic  dose  is  given.  Clinical  experience  seems 
to  have  abundantly  proved  that  small  doses  of  atro- 
pin are  corrective  for  ordinary  doses  of  morphin, 
and  it  is  almost  universally  so  used.* 

4.  A  widely  used  combination  consists  of  morphin  sul- 
phate 0.015  gm.  (%  grain)  and  atropin  sulphate  0.0004  gm. 
(1/150  grain)  pi-epared  in  the  form  of  the  now  popular  hy- 
podermic tablets  or  dissolved  in  distilled  water  sufficient  for 
one  dose. 
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Atropin  is  usually  given  hypodenoLcally  when 
tlic  central  effects  are  desired. 

CAMPHOR. 

In  sliock  or  collapse  camphor  given  by  the  stom- 
ncli  produces  a  feeling  of  warmth  and  pro1;>ial)ly 
aclH  rcflcxly  for  tlie  most  part.  The  respiratory 
and  vasomotor  centers,  as  well  as  the  heart  muscle, 
arc  stimulated,  thus  causing  a  rise  of  blood  pres- 
sure. The  heart  is  usually  slowed  and  the  con- 
traction strengthened.  Camphor  is  almost  insolu- 
ble in  water  and  only  slightly  volatile  at  the  body 
t(»!iipcrature,  and  its  action,  therefore,  is  very  un- 
certain; 0.03  gm.  (Yo  grain)  may  improve  the 
])u1se  in  some  cases,  wliile  twenty  times  as  much 
may  be  required  in  others;  hence  but  little  reliance 
can  be  placed  on  it  in  crises,  though  it  is  very  often 
clFcctivo.  I'he  spirit,  diluted  with  water,  is  fre- 
<|iicntly  used  for  internal  administration.  A  num- 
ber of  camphor  derivatives  have  been  employed 
from  time  to  time,  but  they  have  not  been  shown 
to  possess  any  advantages  over  camphor  itself,  or 
one  of  its  more  simple  preparations. 

Ca:mphora. — TJ.  S.  P. — Camphor  is  a  white, 
volatile,  solid  substance  having  a  crystalline  struc- 
ture and  a  cliaracteristic  aromatic  odor  and  taste. 
('am])lu)r  has  been  used  in  the  Far  East  for  many 
centuries,  but  was  not  known  in  Europe  until  in- 
troduced by  tlie  Arabians.  It  is  now  official  in  all 
])]iarmacopeias. 

Average  dose:  0.12  gm.  (2  grains). 

Aqu.v  Camphok.i:. — IT.  S.  P. — This  is  a  satur- 
jitcil  solution  of  camphor  in  distilled  water.    It  is 
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frequently  used  as  a  vehicle  for  other  medical  sub- 
stances. 

Average  dose:  4  c.c.  (2  fluidrams). 

Spikitus  Gamphorm. — ^U.  S.  P. — This  is  a  10 
per  ceiptt.  solution  of  camphor  in  alcohol. 

Av/emge  dose:  1  c.c.  (15  minims). 

LiNiMENTUM  CAMPHOiLa:. — ^TJ.  S.  P. — This 
preparation,  variously  known  as  camphor  liniment 
and  camphorated  oil,  contains  20  per  cent,  of 
camphor  dissolved  in  cottonseed  oil.  While  large- 
ly uW  as  a  mildly  rubefacient  local  application  it 
is  not  infrequently  used  for  hypodermic  injections 
or  for  the  internal  administration  of  camphor  in 
the  form  of  an  emulsion.  The  average  dose  would 
be  about  half  of  that  given  under  spirit  of  cam- 
phor. 

Camphor  is  frequently  employed  as  a  diapho- 
retic, particularly  in  combination  with  other 
agents,  because  of  its  stimulation  of  the  vasodila- 
tor centers  for  the  cutaneous  vessels. 

As  noted  above,  camphor  water  alone  has  little 
therapeutic  value  and  is  useful  mainly  as  a  vehicle 
for  other  substances.  Camphor  may  be  given  in 
pill  form,  in  capsules  or  in  the  form  of  an  emul- 
sion. Probably  the  best  method  of  administering 
camphor  consists  in  suspending  the  finely  pow- 
dered substance  in  twenty  parts  or  more  of  milk. 
For  this  purpose  from  twenty  drops  to  one  tea- 
spoonful  of  the  spirit  of  camphor  may  be  directed 
to  be  given  in  one  or  two  tablespoonfuls  of  milk. 

The  several  preparations  of  camphor  are  com- 
monly employed  externally  as  a  mild  rubefacient, 
but  the  action  of  camphor  when  applied  in  this 
way  is  largely,  if  not  entirely,  a  local  one. 
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MUSE. 

MoscHus. — ^U.  S.  P. — This  substance  has  been 
used  in  Europe  for  several  centuries,  and  in  China 
and  other  far  Eastern  countries  from  time  im- 
memorial. The  portion  that  is  now  o£5cial  is  de- 
scribed as  "The  secretion  from  the  preputial  fol- 
licles of  Moschus  moschiferus"  (musk  deer),  an 
animal  which  inhabits  Thibet  and  other  parte  of 
Central  Asia. 

Average  dose :  0.25  gm.  (4  grains) . 

TiNCTURA  MosoHi. — ^U.  S.  P. — ^This  represents 
5  per  cent,  of  musk  in  diluted  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

Musk  was  brought  forward  nearly  a  century  ago 
as  a  powerful  circulatory  stimulant,  and  S.  Solis- 
Cohen  recently  recommended  it  as  an  efl&cient  and 
dependable  remedy  when  it  can  be  obtained  of 
good  quality,  but  it  is  extremely  expensive  and 
subject  to  gross  adulteration. 

Musk  probably  resembles  camphor  in  its  action 
on  the  centers  and  has  the  advantage  of  greater 
solubility  in  proportion  to  the  amount  required. 

Castor  fiber  and  sumbul  root,  which  have  been 
recommended  as  substitutes  for  musk,  are  entirely 
devoid  of  any  such  central  action  as  that  claimed 
for  the  latter. 

Musk  may  be  given  in  capsules,  or  in  some  cases 
the  tincture  may  be  preferred. 

AMMONIUM   PREPARATIONS. 

W)[i\\Q  ammonia,  as  one  of  the  products  of  the 
decomposition  of  nitrogenous  materials,  was 
known  from  a  very  early  period,  the  volatile  salts 
of  this  substance  were  not  available  in  Europe  as 
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medicines  until  after  the  thirteenth  century,  when 
Eaymundus  Lullus  first  produced  ammonium  car- 
bonate from  urine.  The  stimulating  action  of  this 
salt,  it  is  said,  was  known  for  many  centuries  to 
the  Hindoos,  and  was  probably  known  to  the 
Arabians.    It  is  now  official  as : 

Ammonii  Carbonas. — ^U.  S.  P. — This  is  a 
white,  hard,  translucent  solid  having  the  charac- 
teristic odor  of  ammonia  and  a  sharp  saline  taste. 
The  official  salt  is  described  as  being  "a  mixture  of 
acid  ammonium  carbonate  and  ammonium  car- 
bamate.^^ 

Average  dose:  0.25  gm.  (4  grains). 

Aqua  Ammonia. — ^U.  S.  P. — This  is  an 
aqueous  solution  of  ammonia  containing  10  per 
cent.,  by  weight,  of  gaseous  ammonia. 

Average  dose:  1  c.c.  (15  minims). 

Spiritus  Ammonite  Aromaticus. — ^U.  S.  P. — 
This  is  a  hydroalcoholic  solution  containing  3.4 
per  cent,  of  ammonium  carbonate,  9  per  cent,  of 
ammonia  water  and  70  per  cent,  of  alcohol  aroma- 
tized with  oil  of  lemon,  oil  of  lavender  flowers, 
and  oil  of  nutmeg. 

Average  dose:  2  c.c.  (30  minims). 

The  volatile  salts  of  ammonium,  in  the  form 
of  the  well-known  "smelling  salts,"  are  very  com- 
monly employed  by  inhalation  for  their  reflex  ef- 
fects on  the  respiratory  and  cardiac  centers.  The 
aromatic  spirit  of  ammonia  when  taken  by  the 
stomach  has  a  similar  action.  Other  actions  of 
ammonium  salts  have  been  enumerated  in  previous 
chapters. 

The  water  of  ammonia,  when  taken  internally, 
merely  acts  as  a  caustic  alkali.     It  is  seldom  so 
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spect  to  strychnin ;  it  increases  the  rate,  and  prob- 
ably the  depth,  of  the  respiration. 

The  central  action  of  atropin  is  exerted  mainly 
on  the  motor  area,  but  it  has  been  suggested  that 
the  differences  between  the  action  of  atropin, 
caffein  and  strychnin  on  the  various  parts  of  the 
central  nervous  system  are  in  degree  rather  than  in 
kind.  Thus,  while  caffein  acts  mainly  on  the 
higher  centers  in  man,  stimulating  the  psychic 
functions,  it  is  capable  of  causing  strychnin-like 
convulsions  in  the  frog.  All  three  act  as  powerful 
respiratory  stimulants  in  mammals. 

Atropin  is  official  as : 

Atropina. — ^U.  S.  P. — Atropin  is  an  alkaloid 
prepared  from  Atropa  Belladonna,  or  from  other 
plants  of  the  same  family.  It  is  soluble  in  450 
parts  of  water  and  in  less  than  2  parts  of  alcohol. 

AxROPiNiE  Sulphas. — U.  S.  P. — This  salt  of 
atropin  is  official  in  many,  if  not  all,  pharmaco- 
peias and  is  the  best  known  and  most  widely  used 
preparation  of  the  atropin  group.  It  is  soluble  in 
less  than  1  part  of  water  and  in  4  parts  of  alcohol : 

Average  dose  (alkaloid  or  salt)  :  0.0004  gm. 
(0.4  mg.  or  1/160  gr.). 

Atropin  is  indicated  when  the  heart  is  consider- 
ably slowed.  For  this  purpose  the  average  dose 
given  above  is  not  usually  sufficient,  about  1  mg. 
(1/65  grain)  being  necessary  to  increase  the  rate; 
so  large  a  dose  being  necessary  to  produce  paraly- 
sis of  the  vagus  endings  in  the  heart.  It  must  be 
remembered,  however,  that  in  children  and  in  the 
very  old  (after  70)  the  effect  to  ])e  expected  is 
much  less  than  that  seen  between  the  ages  of  20 
and  60.    This  larger  dose  causes  stoppage,  or,  at 
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least,  a  marked  diminution  of  salivary  secretion 
with  consequent  dryness  of  the  mouth  and  throat. 

While  atropin  has  been  used  in  shock  and  col- 
lapse, it  can  have  but  little  influence  on  blood  pres- 
sure or  respiration  in  such  cases.  Atropin  may  be 
used  to  determine  whether  an  abnormally  slowed  or 
intermittent  heart  results  from  central  influences 
or  from  causes  within  the  heart  itself,  since  it  cuts 
off  all  impulses  from  the  center  arriving  through 
the  vagus,  but  produces  no  appreciable  effect  if  the 
cause  lies  within  the  heart. 

Atropin  has  been  used  to  prevent  the  reflex  stop- 
page of  the  heart  occurring  at  the  commencement 
of  anesthesia,  but  it  has  been  shown  that  there  is 
no  danger  of  such  a  catastrophe  if  the  anesthetic 
is  not  used  in  too  great  concentration. 

Poisoning  by  certain  fungi  which  contain  mus- 
carin,  while  rare,  may  best  be  treated  with  moder- 
ate doses  of  atropin.  Pilocarpin  is  also  antag- 
onized in  nearly  all  of  its  actions  by  atropin,  but 
the  latter  does  not  counteract  the  cardiac  effects 
of  physostigmin,  which  acts  on  the  myocardium. 

The  value  of  atropin  in  opium  poisoning  has 
been  much  disputed.  It  seems  to  possess  no  ad- 
vantage over  caffein  and  strychnin  in  such  cases 
and  it  has  the  disadvantage  of  adding  to  the  de- 
pression of  the  respiratory  center  if  more  than  a 
therapeutic  dose  is  given.  Clinical  experience  seems 
to  have  abundantly  proved  that  small  doses  of  atro- 
pin are  corrective  for  ordinary  doses  of  morphin, 
and  it  is  almost  universally  so  used.* 

4.  A  widely  used  combination  consists  of  morphin  sul- 
phate 0.015  gm.  (%  grain)  and  atropin  sulphate  0.0004  gm. 
(1/160  grain)  prepared  In  the  form  of  the  now  popular  hy- 
podermic tablets  or  dissolved  in  distilled  water  sufficient  for 
one  dose. 
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Atropin  is  usually  given  hypodenjoically  wh&a, 
the  central  effects  are  desired. 

CAMPHOR. 

In  shock  or  collapse  camphor  given  l?y  ihfi  stxxm- 
ach  produces  a  feeling  of  warmth  ai^  pro)p^ly 
acts  reflexly  for  the  most  part.    The  resj^n^ry 
and  vasomotor  centers,  as  well  as  the  heart  muscle^ 
are  stimulated,  thus  causing  a  rise  of  bloo<J  pres- 
sure.    The  heart  is  usually  slowed  and  the  con- 
traction strengthened.    Camphor  is  almost  insolu- 
ble in  water  and  only  slightly  volatile  at  the  body 
temperature,  and  its  action,  therefore,  is  very  un- 
certain; 0.03  gm.    (Yo  grain)   may  improve  tiie 
pulse  in  some  cases,  while  twenty  times  as  much 
may  be  required  in  others ;  hence  but  little  rdiance 
can  be  placed  on  it  in  crises,  though  it  is  very  often 
effective.     The  spirit,  diluted  with  water,  is  fre- 
quently used  for  internal  administration.    A  num- 
ber of  camphor  derivatives  have  been  employed 
from  time  to  time,  but  they  have  not  been  shown 
to  possess  any  advantages  over  camphor  itself,  or 
one  of  its  more  simple  preparations. 

C AMPHORA. — U.  S.  P. — Camphor  is  a  white, 
volatile,  solid  substance  having  a  crystalline  struc- 
ture and  a  characteristic  aromatic  odor  and  taste. 
Camphor  has  been  used  in  the  Far  East  for  many 
centuries,  but  was  not  known  in  Europe  until  in- 
troduced by  the  Arabians.  It  is  now  official  in  all 
pharmacopeias. 

Average  dose:  0.12  gin.  (2  grains). 

Aqua.  Camphor.^. — IT.  S.  P. — This  is  a  satur- 
ated solution  of  camphor  in  distilled  water.    It  is 
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frequently  used  as  a  vehicle  for  other  medical  sub- 
stances. 

Average  dose:  4  c.c.  (2  fluidrams). 

Spikitus  Camphors. — ^TJ.  S.  P. — This  is  a  10 
per  cept.  solution  of  camphor  in  alcohol. 

AvjeiR9ge  dose:  1  c.c.  (15  minims). 

LiNiMENTUM  Camphors. — U.  S.  P. — This 
preparation,  variously  known  as  camphor  liniment 
and  camphorated  oil,  contains  20  per  cent,  of 
camphor  dissolved  in  cottonseed  oil.  While  large- 
ly iw^  as  a  mildly  rubefacient  local  application  it 
is  not  infreq»ently  used  for  hypodermic  injections 
or  for  the  internal  administration  of  camphor  in 
the  form  of  an  emulsion.  The  average  dose  would 
be  about  half  of  that  given  under  spirit  of  cam- 
phor. 

Camphor  is  frequently  employed  as  a  diapho- 
retic, particularly  in  combination  with  other 
agents,  because  of  its  stimulation  of  the  vasodila- 
tor centers  for  the  cutaneous  vessels. 

As  noted  above,  camphor  water  alone  has  little 
therapeutic  value  and  is  useful  mainly  as  a  vehicle 
for  other  substances.  Camphor  may  be  given  in 
pill  form,  in  capsules  or  in  the  form  of  an  emul- 
sion. Probably  the  best  method  of  administering 
camphor  consists  in  suspending  the  finely  pow- 
dered substance  in  twenty  parts  or  more  of  milk. 
For  this  purpose  from  twenty  drops  to  one  tea- 
spoonful  of  the  spirit  of  camphor  may  be  directed 
to  be  g;iven  in  one  or  two  tablespoonf uls  of  milk. 

The  several  preparations  of  camphor  are  com- 
monly employed  externally  as  a  mild  rubefacient, 
but  the  action  of  camphor  when  applied  in  this 
way  is  largely,  if  not  entirely,  a  local  one. 
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1CU8K. 

Mosciirs. — r.  S.  P. — This  substance  has  been 
used  in  Europe  for  several  centuries,  and  in  China 
and  otlier  far  Eastern  countries  from  time  im- 
memorial. The  portion  that  is  now  ofScial  is  de- 
scribed as  'The  secretion  from  the  preputial  fol- 
licles of  Moschus  moschiferus"  (musk  deer),  an 
animal  which  inhabits  Thibet  and  other  parte  of 
Central  Asia. 

Average  dose:  0.25  gm.  (4  grains). 

'i'lxcTURA  MosGHi. — ^U.  S.  P. — ^This  represents 
*»  jvr  cent,  of  musk  in  diluted  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

Musk  was  brought  forward  nearly  a  century  ago 
as  a  powerful  circulatory  stimulant,  and  S.  Solis- 
( 'ohou  recently  recommended  it  as  an  efficient  and 
ilopondable  remedy  when  it  can  be  obtained  of 
ir^od  quality,  but  it  is  extremely  expensive  and 
sul)jtvt  to  gross  adulteration. 

Musk  probably  resembles  camphor  in  its  action 
i»ii  ibo  ooiitors  and  has  the  advantage  of  greater 
S(^liibility  in  proportion  to  the  amount  required. 

Castor  iibor  and  sumbul  root,  which  have  been 
rivoinniondod  as  substitutes  for  musk,  are  entirely 
ilovoiJ  of  any  such  central  action  as  that  claimed 
for  the  latter. 

Musk  may  be  given  in  capsules,  or  in  some  cases 
the  tincture  may  be  preferred. 

AMAIONIUM   PREPARATIONS. 

While  ammonia,  as  one  of  the  products  of  the 
iliH'oinposition  of  nitrogenous  materials,  was 
kiunvu  froui  a  very  early  period,  the  volatile  salts 
of  this  substance  were  not  available  in  Europe  as 
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medicines  until  after  the  thirteenth  century,  when 
Eaymundus  LuUus  first  produced  ammonium  car- 
bonate from  urine.  The  stimulating  action  of  this 
salt,  it  is  said,  was  known  for  many  centuries  to 
the  Hindoos,  and  was  probably  known  to  the 
Arabians.    It  is  now  official  as : 

Ammonii  Carbonas. — ^U.  S.  P. — This  is  a 
white,  hard,  translucent  solid  having  the  charac- 
teristic odor  of  ammonia  and  a  sharp  saline  taste. 
The  official  salt  is  described  as  being  "a  mixture  of 
acid  ammonium  carbonate  and  ammonium  car- 
bamate.^^ 

Average  dose:  0.25  gm.  (4  grains). 

Aqua  Ammonia. — ^U.  S.  P. — This  is  an 
aqueous  solution  of  ammonia  containing  10  per 
cent.,  by  weight,  of  gaseous  ammonia. 

Average  dose:  1  c.c.  (15  minims). 

Spiritus  AMMONiiE  Aromaticus. — U.  S.  P. — 
This  is  a  hydroalcoholic  solution  containing  3.4 
per  cent,  of  ammonium  carbonate,  9  per  cent,  of 
ammonia  water  and  70  per  cent,  of  alcohol  aroma- 
tized with  oil  of  lemon,  oil  of  lavender  flowers, 
and  oil  of  nutmeg. 

Average  dose:  2  c.c.  (30  minims). 

The  volatile  salts  of  ammonium,  in  the  form 
of  the  well-known  "smelling  salts,"  are  very  com- 
monly employed  by  inhalation  for  their  reflex  ef- 
fects on  the  respiratory  and  cardiac  centers.  The 
aromatic  spirit  of  ammonia  when  taken  by  the 
stomach  has  a  similar  action.  Other  actions  of 
ammonium  salts  have  been  enumerated  in  previous 
chapters. 

The  water  of  ammonia,  when  taken  internally, 
merely  acts  as  a  caustic  alkali.     It  is  seldom  so 
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used.     The  aromatic  spirit  is  usually  added  to 
water  at  the  moment  of  taking. 

Smelling  salts  consist  of  varying  mixtures  of 
ammonium  carbonate^  or  of  ammonium  chlorid 
with  potassium  carbonate,  and  spirit  of  ammonia, 
to  which  oil  of  lavender  flowers  is  usually  added 
as  an  aromatic. 

ALCOHOL  AND  DERIVATIVES. 

Alcohol  has  been  considered  under  dietetics^ 
Chapter  VII,  and  it  will  be  mentioned  here  only 
so  far  as  it  affects  the  circulation. 

Small  doses  increase  the  pulse  rate  slightly  by 
direct  action  on  the  cardiac  muscle,  and  reflexly 
also,  from  the  stomach  if  the  alcohol  has  been 
taken  in  a  concentrated  form.  Large  doses  de- 
crease the  rate  by  a  stimulation  of  the  vagus. 

The  dilation  of  the  vessels  of  the  skin  is  a  mat- 
ter of  very  common  observation.  This  leads  to  a 
fall  of  temperature,  even  though  it  gives  rise  to  a 
feeling  of  warmth  in  the  skin.  The  general  blood 
pressure  rises  somewhat  after  small  doses,  but 
falls  after  large  amounts. 

Alcohol,  or  distilled  spirit,  was  probably  intro- 
duced into  Europe  by  the  Arabians  in  the  tenth 
or  eleventh  century.^  Apart  from  the  several 
forms  of  alcohol  that  are  official  we  have : 

Spiritus  Frumenti. — ^U.  S.  P. — An  alcoholic 
liquid  obtained  by  the  distillation  of  the  mash  of 
fermented  grain,  such  as  Indian  corn,  rye,  wheat 
and  barley,  or  their  mixtures.  To  conform  with 
the  official  requirements,  whisky  should  be  at  least 

5.  According  to  Pereira  the  Arabians  obtained  their 
knowledge  of  distilled  spirit  from  the  Chinese,  who  knew 
and  used  it  at  a  much  earlier  period. 
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four  years  old  and  comply  with  a  number  of  physi- 
cal r^qsiirements  and  chemical  tests  that  are  now 
provided. 

SpiHitus  Vini  Gallici. — ^U.  S.  P. — Brandy. 
This  is  an  alcoholic  liquid  obtained  by  the  distilla- 
tion of  the  fermented  unmodified  juice  of  fresh 
grapes.  Like  whisk}',  it  should  be  at  least  four 
years  old  and  should  conform  to  the  tests  for  iden- 
tity and  purity  that  are  described  in  the  Pharma- 
copeia. 

-^THER. — ^U.  S.  P. — Ether  or  ethyl  oxid  was 
discovered  by  Valerius  Cordus,  about  1540,  and 
described  as  "Oleum  vitrioli  dulce.^^  The  prepara- 
tion appears  to  have  been  entirely  forgotten  and 
was  rediscovered  by  Frobenius,  a  London  apoth- 
ecary, about  1730. 

Sulphuric  ether,  the  name  given  it  at  the  time, 
although  long  known  to  be  a  misnomer,  is  still  re- 
tained in  connection  with  commercial  varieties  of 
the  substance. 

Average  dose:  1  c.c.  (15  minims). 

Spiritus  ^theris. — ^U.  S.  P. — This  contains 
32.5  parts  of  ether  and  67.5  parts  of  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 

Spiritus  ^theris  Compositus. — U.  S.  P. — 
This  preparation,  more  popularly  known  as  Hoff- 
mann's anodyne,  contains  2.5  per  cent,  of  ethereal 
oil,  in  addition  to  the  ether.  It  has  no  evident 
advantages  over  the  simple  spirit  of  ether  and  may 
be  given  in  the  same  dose. 

Alcohol  in  the  form  of  whisky  or  brandy  is 
much  used  in  shock  or  collapse  in  connection  with 
other  agents,  such  as  strychnin  and  digitalis.    Its 
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value  is  strongly  asserted  by  some  authorities  and 
disputed  by  others.  Ordinary  doses  of  alcohol 
iiavc  little  cfToct  on  the  circulation  in  animals,  but 
clinical  evidence  seems  to  prove  that  alcohol  does 
j)4)3sess  some  value  in  the  conditions  mentioned, 
I  particularly  when  a  very  brief  respite  for  the  heart 
tides  over  a  crisis.  Spirit  of  ether  may  be  given 
l>y  the  stomach,  or  used  by  hypodermic  injection, 
jiiul  ])rohably  acts  reflexly  on  the  centers  in  such 
cases. 

ERGOT. 

Krgot  has  been  recommended  in  shock  and  in 
hemorrhage  in  inaccessible  locations.  The  use  in 
I  ho  latter  condition  is  based  on  its  undoubted 
power  of  causing  vasoconstriction  in  certain  areas, 
it  is  much  loss  useful  than  strychnin  in  shock  be- 
cause of  its  slow  action,  and  in  hemorrhage  there 
is  no  reason  to  expect  a  greater  vasoconstriction  at 
the  hlcocling  point  than  elsewhere  and  a  rise  in  the 
ircnoral  l^lood  pressure  beyond  that  necessary  to 
sustain  the  circulation  in  the  medulla,  is  contra- 
iudicatod  in  hemorrhage.  This,  of  course,  does 
not  apply  to  postpartum  hemorrhage,  because  er- 
irot  has  a  specific  action  on  the  uterus,  causing  a 
linn  contraction  and  thereby  closing  the  bleeding 
vessels  by  compression. 

Soli ni ami  and  Brown  have  recently  studied  the 
action  of  ergot  when  injected  intravenously  into 
(logs.^  Tliey  found  that  it  influenced  the  general 
circulation  but  little,  particularly  when  the  blood 
j)ressure  was  much  lowered,  and  that  it  caused  a 
temporary  fall  in  the  blood  pressure  with  speedy 

G.  The  Jouknal  A.  M.  A.,  July  22,  1905,  p.  229. 


CIRCULATORY  8TIMULANT8.  363 

recovery,  generally  followed  by  an  unimportant 
rise.  The  effects  were  mainly  due  to  the  action 
on  the  heart,  as  the  vasomotor  action  was  very 
slight. 

The  further  discussion  of  its  obstetrical  use  does 
not  belong  here. 

Ergota. — ^TJ.  S.  P. — The  sclerotium  of  Glaviceps 
purpurea,  gathered  from  rye,  and  not  more  than 
one  year  old. 

While  ergot  has  been  used  in  Germany  for  cen- 
turies as  a  household  remedy,  it  was  not  generally 
recognized  as  an  eflBcient  drug  until  some  time 
after  1777,  when  Desgranges  published  several  es- 
says on  the  use  of  ergot. 

The  vasoconstrictor  properties  of  this  drug  ap- 
pear to  be  due  to  the  alkaloid  comutin,  discovered 
by  Kobert  in  1884,  and  more  fully  described  by 
KeUer  in  1894. 

ExTRACTUM  Ergots. — ^TJ.  S.  P. — This  is  a 
hydroalcoholic  extract  of  ergot  parti'ally  purified 
by  the  addition  of  hydrochloric  acid  subsequently 
neutralized  with  sodium  carbonate.  It  should  rep- 
resent eight  times  its  weight  of  ergot. 

Average  dose:  0.25  gm.  (4  grains). 

Pluidextractum  Ergots. — U.  S.  P. — This  is 
directed  to  be  made  with  diluted  alcohol  that  has 
been  acidified  by  the  addition  of  acetic  acid. 

Average  dose:  2  c.c.  (30  minims). 

ViNUM  Ergots.. — U.  S.  P. — This  represents  20 
per  cent,  of  the  fluidextract  of  ergot  in  fortifiofl 
white  wine. 

Average  dose:  8  c.c.  (2  fluidrams). 
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Ergot  is  preferably  given  in  the  form  of  the 
fluidextract  without  other  additions.  There  are 
a  number  of  water-soluble  preparations  on  the 
market  at  the  present  time  that  are  intended  for 
hypodermic  use,  which,  it  is  claimed,  possess  all 
the  active  principles  of  ergot,  without  the  odorous 
and  nauseating  constituents. 


CHAPTER  XV. 

CIRCULAl^ORY  DEPRESSANTS. 

The  circulation  may  be  depressed  by  acting  on 
those  structures  the  stimulation  of  which  causes  an 
increase  in  blood  pressure.  Hence  we  might  divide 
these  agents  into  two  groups:  1.  Those  acting  on 
the  heart  mainly,  directly  or  through  the  centers. 
2.  Those  acting  for  the  most  part  on  the  vessels, 
directly  or  indirectly. 

An  agent  which  slows  the  heart  without  caus- 
ing a  compensating  increase  in  the  strength  or  the 
amplitude  of  the  contraction,  or  a  constriction  of 
the  vessels,  must  cause  a  fall  in  the  arterial  pres- 
sure, as  will  be  readily  understood  by  reference  to 
what  has  previously  been  said  in  regard  to  acceler- 
ation of  the  heart  causing  a  rise  in  pressure.  Here, 
too,  we  have  in  every  case  a  combination  of  eifects, 
and  the  resulting  change  in  the  circulation  must 
depend  on  the  predominance  of  one  or  another. 
As  a  matter  of  fact,  we  have  no  circulatory  depres- 
sant which  is  used  therapeutically  to  slow  the 
heart  by  direct  action  on  the  myocardium,  but 
there  are  a  number  which  induce  slowing  by  in- 
direct action. 

ACONITE. 

Therapeutic  doses  of  aconite  cause  slowing  of 
the  heart  by  stimulating  the  vagus  oontor,  witli- 
out  materially  affecting  tlio  strength  of  tlie  in- 
dividual contractions  or  the  condition  of  the  vaso- 
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motor  center.  The  result,  therefore,  is  a  fall  in 
arterial  pressure. 

'J'he  lessened  cardiac  action  is  accompanied  by  a 
decline  in  the  temperature,  whether  this  was  pre- 
viously normal  or  that  oif  fever.  The  effect  is 
commonly  ascribed  to  the  change  in  the  circula- 
tion, 1)11 1  it  has  not  been  proved  that  the  heat 
regulating  center  is  not  involved  in  the  action. 

It  will  be  noticed  that  the  effects  of  digitalis 
and  aconite  on  the  circulation  are  diametrically 
opposed,  except  for  the  slowing  of  the  pulse  rate, 
which  both  induce. 

Toxic  doses  of  aconite  act  directly  on  the  heart, 
causing  acceleration  with  diminished  force  of  con- 
traction. In  mammals  the  acceleration  is  pre- 
vented for  a  time  by  the  vagus  stimulation,  and 
the  heart  is  actually  slowed,  but  in  reality  only  a 
ihorapciitic  dose  has  been  absorbed  in  the  early 
^XAiso  of  llio  action;  this  stimulation  rapidly  gives 
place  to  depression  and  tlien  to  paralysis  of  the 
center,  llio  aecolorati(m  becoming  marked  and  bc- 
in«j:  soon  followed  by  great  irregularity.  Delirium 
cordis  occurs  before  the  heart  stops  in  diastole. 

Paralysis  of  the  respiratory  center  is  usually  the 
immediate  cause  of  death;  hence  atropin  is  capable 
of  saving  a  certain  percentage  of  animals  experi- 
mentally poisoned  with  a  barely  fatal  dose  of  acon- 
ite. If  an  excessive  dose  has  been  taken  even  ar- 
tificial respiration  will  prolong  life  only  for  a 
short  time,  as  the  heart  soon  becomes  paralyzed 
after  the  phenomena  enumerated  above. 

AcoNiTUM. — ^U.  S.  P. — This  is  the  dried  tuber- 
ous root  of  Aconitum  napellus,  collected  in  au- 
tumn.   When  assayed  by  the  process  given  in  the 
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Pharmacopeia  it  yields  not  less  than  0.5  per  cent, 
of  aconitin. 

Despite  the  fact  that  it  was  well  known  and 
long  in  use  as  a  poison,  particularly  for  wild  ani- 
mals, aconite  is  a  comparatively  recent  addition 
to  our  materia  medica,  having  been  introduced  by 
an  Austrian  physician,  Storck,  about  1762. 

Average  dose:  0.05  gm.  (1  grain). 

The  official  preparations  of  aconite  are  as  fol- 
lows : 

Fluidextractum  Aconiti. — ^U.  S.  P. — ^This  is 
made  with  a  mixture  of  75  parts  of  alcohol  and  25 
parts  of  water  and  should  contain  0.4  per  cent, 
of  aconitin. 

Average  dose:  0.05  c.c.  (1  minim). 

TiNCTURA  Aconiti. — ^U.  S.  P. — This  prepara- 
tion has  been  materially  reduced  in  strength  and 
now  represents  10  per  cent,  of  the  crude  drug,  or 
approximately  one-third  of  the  strength  of  the 
tincture  that  was  official  in  the  Pharmacopeia  for 
1890. 

It  may  be  added  that  the  change  was  made  in 
conformity  with  the  recommendations  of  the  inter- 
national conference  for  the  unification  of  formulas 
of  potent  medicaments  and  that,  in  addition  to  be- 
ing in  harmony  with  this  international  standard  it 
will  be  found  to  be  more  uniformly  active  than  the 
stronger  but  more  variable  tincture  official  in  the 
earlier  pharmacopeias. 

Average  dose:  0.6  c.c.  (10  minims). 

AcoNiTiNA. — ^U.  S.  P. — This  is  an  alkaloid  ob- 
tained from  aconite.  It  is  the  most  active  and 
most  potent  substance  in  the  Pharmacopeia.  The 
aconitin  now  official  is  the  crystalline  alkaloid  and 
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motor  center.     The  result,  therefore,  is  a  fall  in 
arterial  pressure. 

The  lessened  cardiac  action  is  accompanied  by  a 
decline  in  the  temperature,  whether  this  was  pre- 
viously normal  or  that  of  fever.  The  eflfect  is 
commonly  ascribed  to  the  change  in  the  circula- 
tion, but  it  has  not  been  proved  that  the  heat 
regulating  center  is  not  involved  in  the  action. 

It  will  be  noticed  that  the  effects  of  digitalis 
and  aconite  on  the  circulation  are  diametrically 
opposed,  except  for  the  slowing  of  the  pulse  rate, 
which  both  induce. 

Toxic  doses  of  aconite  act  directly  on  the  heart, 
causing  acceleration  with  diminished  force  of  con- 
traction. In  mammals  the  acceleration  is  pre- 
vented for  a  time  by  the  vagus  stimulation,  and 
the  heart  is  actually  slowed,  but  in  reality  only  a 
therapeutic  dose  has  been  absorbed  in  the  early 
stage  of  the  action;  this  stimulation  rapidly  gives 
place  to  depression  and  then  to  paralysis  of  the 
center,  tlie  acceleration  becoming  marked  and  be- 
ing soon  followed  by  great  irregularity.  Delirium 
cordis  occurs  before  the  heart  stops  in  diastole. 

Paralysis  of  the  respiratory  center  is  usually  the 
immediate  cause  of  death ;  hence  atropin  is  capable 
of  saving  a  certain  percentage  of  animals  experi- 
mentally poisoned  with  a  barely  fatal  dose  of  acon- 
ite. If  an  excessive  dose  has  been  taken  even  ar- 
tificial respiration  will  prolong  life  only  for  a 
short  time,  as  the  heart  soon  becomes  paralyzed 
after  the  phenomena  enumerated  above. 

AcoNiTUM. — U.  S.  P. — This  is  the  dried  tuber- 
ous root  of  Aconihiin  napellus,  collected  in  au- 
tumn.   When  assayed  by  the  process  given  in  the 
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Pharmacopeia  it  yields  not  less  than  0.5  per  cent, 
of  aconitin. 

Despite  the  fact  that  it  was  well  known  and 
long  in  use  as  a  poison,  particularly  for  wild  ani- 
mals, aconite  is  a  comparatively  recent  addition 
to  our  materia  medica,  having  been  introduced  by 
an  Austrian  physician,  Storck,  about  1762. 

Average  dose:  0.05  gm.  (1  grain). 

The  official  preparations  of  aconite  are  as  fol- 
lows : 

Fluidextractum  Aconiti. — ^TJ.  S.  P. — ^This  is 
made  with  a  mixture  of  75  parts  of  alcohol  and  25 
parts  of  water  and  should  contain  0.4  per  cent, 
of  aconitin. 

Average  dose:  0.05  c.c.  (1  minim). 

TiNCTURA  Aconiti. — ^TJ.  S.  P. — This  prepara- 
tion has  been  materially  reduced  in  strength  and 
now  represents  10  per  cent,  of  the  crude  drug,  or 
approximately  one-third  of  the  strength  of  the 
tincture  that  was  official  in  the  Pharmacopeia  for 
1890. 

It  may  be  added  that  the  change  was  made  in 
conformity  with  the  recommendations  of  the  inter- 
national conference  for  the  unification  of  formulas 
of  potent  medicaments  and  that,  in  addition  to  be- 
ing in  harmony  with  this  international  standard  it 
will  be  found  to  be  more  uniformly  active  than  the 
stronger  but  more  variable  tincture  official  in  the 
earlier  pharmacopeias. 

Average  dose:  0.6  c.c.  (10  minims). 

AcoNiTiNA. — ^U.  S.  P. — This  is  an  alkaloid  ob- 
tained from  aconite.  It  is  the  most  active  and 
most  potent  substance  in  the  Pharmacopeia.  The 
aconitin  now  official  is  the  crystalline  alkaloid  and 
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phould  not  \)C  confounded  with  the  amorphous 
8ul)8tanee  fonnerly  official  or  the  comparatively 
weak  eclectic  preparation  of  aconite. 

Average  dose:  0.00015  gm.  (0.15  mg.  or  1/400 
grain). 

Aconite  finds  its  greatest  usefulness  in  cases  of 
liigli  hlood  pressure  with  a  strong,  rapid  heart, 
l)articularly  in  fever  in  robust  persons.  It  then 
simply  slows  the  lieart,  lessening  its  output  and 
causing  a  fall  in  temperature  and  in  arterial  ten- 
sion. 

Fever  alone  is  not  an  indication  in  every  case 
for  the  use  of  aconite.  In  continued  fevers  and  in 
any  case  in  which  the  heart  is  feeble  or  the  arterial 
tension  low  from  any  cause  (even  though  the 
pulse  may  be  rapid),  aconite  is  contraindicated. 

Since  the  antipyretic  benzene  derivatives  have 
(()in(»  into  general  use  the  employment  of  aconite 
ill  fever  has  correspondingly  declined,  but  we  have 
seen  that  the  syntlietic  antipyretics  are  far  from 
l)ein*r  the  Iiarmk^ss  substances  that  some  of  the 
manufaeturers  would  have  us  believe,  and  aconite 
(Unserves  to  be  used  more  frequently  in  suitable 
eases  of  fever. 

"Colds"  are  troublesome  forms  of  congestion  re- 
sulting from  circulatory  disturbances  which  are 
often  relieved  by  repeated  small  doses. of  aconite. 
For  this  purpose  3  drops  (about  1  minim)  of  the 
tincture  of  aconite  of  the  present  Pharmacopeia, 
whieh  would  be  equivalent  to  about  1  drop  (1/3 
minim)  of  the  tincture  official  in  the  Pharma- 
copeia, 1890,  well  diluted  with  water,  may  be 
given  every  fifteen  minutes  for  two  hours,  then 
hourly  until  relief  is  obtained. 
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Aconitin  is  so  intensely  irritant  that  it  is  not 
suitable  for  use  without  great  dilution,  and,  as 
there  is  some  chance  of  confusing  the  much  more 
potent  article  now  official  with  the  eclectic  or  the 
amorphous  preparations,  it  will  be  found  prefer- 
able to  use  the  tincture  of  aconite  in  nearly  every 
case,  more  particularly,  since  this  is  now  required 
to  be  of  a  definite  aconitin  strength.  Because  of 
its  irritant  action  aconitin  is  not  adapted  for 
hypodermic  use,  but  it  may  be  given,  largely 
diluted  with  watfer,  as  follows: 

Aquse,  q.  s.  ad f 5iv     120 

Alcohol    fSiv       15 

Aquae,  q.    s.   ad f^iv     120 

Sig.:     A  teaspoonful  may  be  taken  every  three  hours. 

The  disadvantage,  not  to  say  danger,  of  trying 
to  weigh  such  small  amounts  is  apparent,  and 
serves  to  further  illustrate  the  advantage  of  using 
the  tincture. 

The  tincture  is  usually  given  alone,  except  for 
the  water  used  in  diluting  it. 

VERATRUM. 

Veratrum  rather  closely  resembles  aconite  in  its 
therapeutic  action,  and  it  was  widely  used  at  one 
time  for  the  reduction  of  fever.  The  extent  of  its 
use  was  largely  due  to  its  popularization  in  the 
form  of  Norwood's  Tincture  of  Veratrum,  but  it 
seems  to  possess  no  advantage  over  aconite,  and  it 
is  now  but  seldom  used  internally. 

Veratrum. — ^U.  S.  P.  (Veratrum  Viride.— 
F.  S.  P.,  1890). — ^Under  the  single  heading  vera- 
trum, the  Pharmacopeia  now  recognizes  the  dried 
rhizome  of  Veratrum  viride  or  of  Veratrum  album. 
While  it  is  true  that  there  is  no  marked  difference 
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the  value  of  amyl  nitrite  in  angina  pectoris  that 
{hit  coronary  vessels,  like  those  of  the  face  and 
hrain,  may  he  dilated  at  first,  before  the  action  on 
the  general  circulation  begins.  Filehne  showed 
that  tlie  therapeutic  dose  of  amyl  nitrite  caused 
vasodilatation  by  central  action,  and  Loeb  found 
it  did  not  affwt  the  vessel  tonus  independently  ex- 
cept when  in  such  concentration  as  to  prove  poison- 
ous. Small  dosi^s  were  found  to  have  no  constant 
clTcit  on  the  vessels  of  the  coronary  circulation  in 
the  excised  heart.  Amyl  nitrite  acts  very  rapidly 
when  inhalcHl,  hut  the  action  is  over  in  about 
tw<'nty  minutes. 

1'lu'  efTcH-ts  of  glyceryl  trinitrate  or  nitrogly- 
i-criu  are  much  more  slowly  induced  and  they  per- 
sist for  some  hours.  Sodium  nitrite  is  decomposed 
by  the  hydrochloric  acid  of  the  gastric  juice,  thus 
giving  rise  to  irritation  of  the  stomach.  Glyceryl 
Iriuilratc  is  not  decomposed  in  the  stomach,  but  it 
has  the  di  sail  vantage  of  often  causing  headache. 
In  some  rases  this  action  does  not  occur  after  the 
drug  has  been  used  for  some  time.  Glyceryl  trini- 
trate is  (lecom[)osed  in  the  blood,  with  the  libera- 
tiim  of  the  nitrous  acid  radicle;  hence  it  acts  like 
ihe  nitrites. 

SpiinTis  (Jlyci:uylis  Xitratis. — U.  S.  P. 
(SpiiMTrs  (ii.ONOixi.— U.  S.  P.,  1890)— Com- 
monly, though  incorrectly,  termed  nitroglycerin,  is 
an  alcoholic  solution  containing  1  per  cent,  by 
weight  of  glyceryl  trinitrate. 

Average  dose:  0.05  c.c.  (1  minim). 

ATi[YLis  XiTius. — ^U.  S.  P. — This  is  a  liquid 
containing  about  80  2)er  cent,  of  amyl  nitrite. 

Average  dose:  0.2  c.c.  (3  minims). 
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SoDii  NiTRis. — ^U.  S.  P. — This  usually  occurs 
in  white,  or  nearly  white,  fused  masses,  soluble  in 
less  than  two  parts  of  water.  The  salt  deliquesces 
on  exposure  to  air  and  is  also  gradually  oxidized 
to  sodium  nitrate  and  thus  becomes  unfit  for  use. 

Average  dose:  0.06  gm.  (1  grain). 

The  nitrites,  and  glyceryl  trinitrate,  are  of 
prime  importance  in  the  depression  of  the  circula- 
tion and  may  be  used  when  it  is  deemed  necessary 
to  lower  the  blood  pressure,  for  example,  when  a 
weakened  heart  is  becoming  exhausted  by  contract- 
ing against  a  great  arterial  resistance,  and  the  con- 
tractions are  incomplete,  as  in  arteriosclerosis.  A 
slight  lowering  of  the  aortic  resistance  often  en- 
ables the  heart  to  contract  more  perfectly  while  a 
coronary  vasodilation  secures  a  better  nutrition  of 
the  heart. 

The  group  is  contraindicated,  however,  when 
the  blood  pressure  is  already  low  (however  weak 
and  rapid  the  heart  may  be),  because  a  certain  de- 
gree of  arterial  tension  is  absolutely  essential  for 
maintaining  the  coronary  and  medullary  circula- 
tions. 

Amyl  nitrite  is  to  be  preferred  when  a  speedy 
action  is  desired,  as  in  acute  attacks  of  anjj^ina  pec- 
toris. AVheu  the  constriction  of  the  vessels  is  of 
spasmodic  origin  the  nitrites  usually  give  relief, 
but  in  the  later  stages  of  arteriosclerosis,  when 
most  of  the  muscular  tissue  has  been  replaced  by 
fibrous,  thus  narrowing  the  lumen  of  the  vessels,  it 
is  obvious  that  such  vessels  can  not  be  caused  to 
dilate  by  any  means. 

It  must  not  be  forgotten  that,  while  relief  is 
often  obtained  in  the  acute  attacks  of  the  early 
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stages  of  angina  pectoris,  the  nitrites  are  merely 
])alliativc  and  in  no  sense  curative.  The  nitrites, 
and  more  particularly  amyl  nitrite,  are  indicated 
in  vasomotor  spasm  occurring  in  any  disease,  un- 
less siKvifically  contraindicated  by  other  condi- 
tion?. 

The  action  of  amyl  nitrite  is  very  speedily  eli- 
titcHl  when  it  is  inhaled,  but  when  spasm  of  the 
respiratory  muscles  interferes  with  the  inhalation 
it  may  bi*  injivted  into  the  deep  muscles  of  the 
thi«rh.' 

Spirit  of  glyceryl  trinitrate  is  to  be  preferred  in 
ihrouic  conditions  of  abnormally  high  blood  pres- 
suiv,  Ix'cause  of  its  more  protracted  action.  One 
minim  is  given  three  times  a  day,  or  the  dose  is 
iuoi-easi^l  till  effective.  It  may  be  injected  hypo- 
(lenniially  or  given  by  the  stomach,  as  it  passes 
through  that  organ  unchanged,  and,  therefore, 
i-aust's  no  such  disturbances  as  are  seen  with  so- 
dium nitrite. 

While  this  substance  is  usually  considered  as  be- 
ing extremely  poisonous,  it  is  said  that  large 
amounts  have  been  given  in  the  course  of  a  day 
with  no  had  effects.  Aqueous  solutions  of  glyceryl 
trinitrate  are  unstable  and  are  frequently  quite 
worthless.  The  spirit  sometimes  gives  almost  im- 
mediate relief  in  headache,  when  this  is  attended 
with  high  blood  pressure,  but,  on  the  other  hand, 
it  may  increase  the  headache  if  the  blood  pressure 
is  low.  As  is  well  known,  the  headache  which 
glyceryl  trinitrate  commonly  causes  is  one  of  the 
greatest  ol)j(H.»tions  to  its  use. 

The  nitrites,  and  particularly  the  spirit  of 
glyceryl  trinitrate,  may  be  used  to  counteract  the 
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vasoconstrictor  effect  of  digitalis  or  strychnin  when 
that  action  is  undesired. 

Spirit  of  nitrous  ether  does  not  yield  enough  of 
the  nitrous  acid  radicle  to  exert  any  therapeutic 
action  on  the  circulation.  The  action  of  the  spirit 
is  exerted  reflexly  as  in  the  case  of  alcohol  and 
ether. 

The  spirit  of  nitroglycerin  may  be  given  in 
simple  solution  in  order  to  avoid  the  measuring  of 
such  small  does  as  one  minim.  It  may  be  pre- 
scribed as  follows : 

Q.    Spiritus  nitroglycerini m.  xv        11 

Aquae fSii      60| 

The  dose  of  this  solution  is  a  teaspoonful. 
Large  amounts  should  not  be  prescribed  or  dis- 
pensed. 

The  following  illustrates  the  method  of  pre- 
scribing sodium  nitrite : 

Q.    Sodii  nitritis gr.  xv        11 

Aquse  dest 5"      60( 

This  solution  should  be  kept  well  corked.  The 
dose  is  one  teaspoonful. 

The  well-knowTi  "pearls"  of  amyl  nitrite  aflFord 
the  most  convenient  form  for  dispensing  that  sub- 
stance; they  must  be  kept  cool  to  avoid  loss  by 
breakage,  and,  when  used,  one  is  crushed  in  a 
handkerchief  and  the  contents  inhaled  by  the 
patient  at  once. 

Bloodletting  was  formerly  in  vogue  as  a  routine 
procedure  when  it  was  desired  to  reduce  the  blood 
pressure,  but  in  healthy  animals  the  vasomotor 
center  exercises  such  perfect  control  over  the  blood 
pressure  that  the  loss  of  blood  produces  very  little 
lasting  effect  unless  it  is  so  great  as  to  cause  col- 
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].i])s<*  s\iii])tonis.  While  the  loss  of  a  moderate 
.inioiini  of  1i1o(k1  is  well  borne  by  robust  patients, 
aiitl  in  sKMiie  i-asos  may  even  prove  beneficial,  aeon- 
:!«•  aiitl  ih('  nitritt^  are  nearly  always  to  be  pre- 
U'vntl  as  ttMn|x>rary  measures,  while  the  control 
.*f  ilu*  k\'\v\  (inrluiling  liquids)  and  the  use  of 
-aliiu'  |»nrspUivi*s5  will  serve  to  diminish  the  amount 
of  M«^^l  for  a  lonpT  time  in  suitable  cases. 

llxtlrait^l  i-hlonil  is  one  of  tlie  most  effective 
a^xui>  hi  our  ]Ktssi>ssion  for  lowering  the  blood 
;.n->siirt'  1»Y  di']»n»ssing  llie  vasomotor  centers,  and, 
\\;:/.i'  This  aiiion  is  nuu-h  employed  in  laboratory 
I  x'.nyiiiifiiis.  it  is  not  olicitod  in  manl}y  perfectly 
...:,  .:.»>«•<  siuh  as  an»  usinl  to  induce  sleep. 


CHAPTER  XVI. 

DIUEETICS  AND  DIAPHORETICS. 

Diuretics  and  diaphoretics  may  be  considered 
together,  since  they  are  often  used  for  the  same 
purpose,  the  one  being  used  to  supplement  the 
other,  and  because  the  same  agent  which  produces 
diuresis  under  certain  conditions  may  cause  dia- 
phoresis when  these  conditions  are  slightly 
changed. 

Diuretics  may  be  divided  broadly  into  those 
which  influence  the  circulation  and  tliose  which 
act  on  the  secretory  cells  of  the  kidney.  Thougli 
the  same  agent  may  possess  botli  actions  to  some 
extent,  we  shall  consider  these  remedies  with  ref- 
erence to  the  principal  effect  according  to  this 
classification. 

While  the  exact  mechanism  of  urinary  secretion 
remains  a  problem,  the  indications  for  diuresis 
and  the  method  of  causing  it  are  fairly  clear. 
When  the  official  remedies  all  fail  to  produce  this 
effect  we  may  usually  attribute  the  failure  to  the 
condition  of  the  kidney,  feeling  sure  that  the  secre- 
tory cells  are  incapable  of  performing  their  func- 
tion and  that  nothing  short  of  the  creation  of  new 
cells  can  be  effective.  Even  this  task  is  not  beyond 
the  powers  of  some  of  the  much-vaunted  mineral 
waters  and  nostrums  if  we  are  to  believe  the  state- 
ments made  in  the  circulars  and  other  advertise- 
ments of  the  proprietors. 

Diuretics  are  especially  indicated  in  dropsy  of 
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cardiac,  or  even  of  renal,  origin,  provided  the  cells 
are  capable  of  free  secretion.  In  renal  dropsy 
agents  of  the  first  class  (those  which  influence  the 
circulation),  or  those  which  mildly  stimulate  the 
kidney  cells  without  producing  irritation,  are  to 
be  preferred.  If  the  renal  cells  are  incapable  of 
increased  secretion,  diaphoresis  should  be  resorted 
to  in  order  to  give  rest  to  the  kidneys. 

Diuretics  are  also  important  in  causing  the  re- 
moval of  toxins  and  substances  which  form  con- 
cretions (urates  and  phosphates). 

DIGITALIS. 

Nearly  all  authorities  agree  that  digitalis  is  the 
most  important  of  the  official  remedies  in  the 
treatment  of  dropsy  of  cardiac  origin,  its  action 
being  directed  mainly  toward  the  increase  in  the 
efficiency  of  the  heart,  with  a  consequently  im- 
proved circulation  in  the  kidney  and  increased 
diuresis.  For  tliis  purpose  the  tincture  is  fre- 
quently employed,  but,  perhaps,  the  most  efficient 
remedy  is  the  combination  of  digitalis  with  squill 
and  calomel,  commonly  called  Niemeyer's  pills.^ 

The  official  squill  is  too  irritant  to  permit  of  its 
employment  in  nephritis.  This  is  very  important 
and  should  be  borne  in  mind  if  one  uses  any  of  the 
much-heralded  diuretic  nostrums  which  contain 
squill  or  its  active  principles. 

1.  The  formula  for  this  pill  is  as  follows : 

Pulveris  digitalis  | 

Pulveris  scTllfie,  aa grs.  x  (60 

Hydrarg.    chloridi    mit grs.    i%  |08 

This  amount  is  to  be  divided  into  ten  pills,  or  preferably, 
capsules.  One  of  these  pills  every  three  hours  will  be  found 
effective.  The  calomel  is  often  omitted,  or  it  may  be  re- 
placed by  0.06  gm.  (1  grain)  of  the  blue  mass  (massa 
hydrargyri)  in  each  dose,  if  it  is  to  be  made  into  pills,  or 
gray  powder  (hydrargyrum  cum  creta),  if  into  capsules. 
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That  squill  is  extremely  active  in  causing  a 
watery  diuresis  is  true,  but  in  overdoses  it  is 
equally  potent  to  lessen  or  even  to  suppress  the 
flow  by  reason  of  its  irritant  action.  This  may 
result  in  bloody  urine. 

The  dose  of  squill,  in  powder,  is  0.05  to  0.1  gm. 
(one  or  two  grains)  every  three  hours  until  some 
nausea  occurs. 

Rather  closely  resembling  digitalis  in  its  action 
on  the  heart  and  as  a  diuretic,  if,  indeed,  it  may 
not  surpass  the  older  drug  in  the  latter  case,  is 
strophanthus,  which  does  not  cause  the  same  de- 
gree of  vasoconstriction  which  sometimes  inter- 
feres with  or  prevents  the  diuretic  action  of  digi- 
talis. It  is  mostly  used  in  the  form  of  the  tinc- 
ture. 

While  strophanthus  has  some  advantages,  such 
as  the  more  prompt  action  and  a  slighter  tendency 
to  cause  cumulative  effects,  clinicians  have  not 
found  it  so  generally  useful  as  digitalis. 

Apocynum  has  enjoyed  a  considerable  reputa- 
tion in  domestic  practice  as  a  remedy  in  dropsy, 
but  appears  to  be  inferior  to  digitalis  in  the  same 
group  with  which  it  belongs. 

Digitalis,  strophanthus,  apocynum  and  other 
members  of  this  group  have  been  considered  in 
Chapter  XIV. 

CAFFEIN. 

When  cardiac  stimulants  or  other  agents  cause 
such  vasoconstriction  as  greatly  to  lessen  the 
amount  of  blood  which  passes  through  the  kidney, 
and  consequently  the  diuresis,  a  vasodilator  is 
sometimes  employed,  but  it  is  more  rational  to 
avoid  the  necessity  for  this  when  possible. 
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Wlioii  the  ohjiK-t  of  diuresis  is  to  get  rid  of  fluid 
which  lias  lutumulatecl,  it  is,  of  course,  better  to 
avoid  unnecessary  amounts  of  water,  and  in  such 
cases  diuretics  are  given  in  solid,  or  at  least  con- 
centrated, form. 

CalTein,  tlieobromin,  para-xanthin  and  theocin 
are  derived  from  xanthin  by  tlie  introduction  of 
methyl  groups,  calfein  being  trimethylxanthin, 
and  theobromin,  para-xanthin,  and  theocin  being 
dimethylxanthins,  the  last  three  differing  only  in 
the  arrangement  of  the  methyl  groups  in  the  mole- 
cule. These  dimethylxanthins  act  more  strongly 
on  the  muscles  of  the  vessels  and  cause  a  greater 
diuresis  than  does  caffein,  while  the  latter  acts 
more  energetically  on  the  centers,  causing  greater 
wakefulness  and  greater  stimulation  of  vasomotor 
and  respiratory  centers. 

Therapeutic  doses  of  caffein  increase  the  heart 
rate  somewhat  l)y  acting  directly  on  the  muscula- 
ture; the  force  is  changed  but  little,  being  slightly 
incr(»ased,  resulting  iu  an  increased  output  in  a 
unit  of  time;  this,  with  tiie  stimulation  of  the 
vasomotor  center,  causes  a  rise  of  blood  pressure. 
The  vasoconstriction  at  first  may  interfere  with 
diuresis,  despite  the  increased  blood  pressure,  but 
the  vasoconstriction  is  transient  and  in  about 
twenty  minutes  it  is  succeeded  by  a  slight  dilation 
of  the  vessels  of  the  kidney,  while  the  general 
blood  pressure  remains  a  little  above  normal  and 
tlic  diuresis  is  increased.  Caffein  is  supposed  to 
stiuiulate  the  renal  e])itheliuni,  causing  a  consid- 
erables increases  in  the  se(*reiion  of  the  watery  part 
of  i\w.  urine,  but  not  so  great  an  increase  in  the 
solid  portion;  hence   the  sjx'cifie  gravity  of   the 
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urine  falls.  Caffein  is  said  to  bring  about  a  dila- 
tion of  the  vessels  by  a  direct  action  on  the  walls. 

The  effect  of  caffein  on  the  psychic  centers  is  a 
matter  of  common  observation.  Small  doses  re- 
sult in  an  increased  capacity  for  mental  work, 
particularly  noticeable  after  the  centers  have  had 
a  short  rest,  as  after  a  brief  sleep.  It  lessens  the 
feeling  of  fatigue  and  increases  the  capacity  for 
physical  work  after  a  period  of  rest,  but  not  when 
it  is  taken  during  exhaustion  or  very  severe 
fatigue.  Tea  and  coffee  owe  their  stimulating 
effects,  in  part,  to  the  volatile  oils  which  they  con- 
tain and  which  are  dissipated  by  boiling. 

Caffein  is  a  constituent  of  tea,  coffee,  kola,  and, 
more  abundantly  (5  per  cent.),  of  guarana,  which 
is  official. 

Caffein  is  not  very  soluble  in  water  or  alcohol, 
but  its  solubility  in  water  is  greatly  increased  by 
such  salts  as  potassium  bromid  and  sodium  ben- 
zoate  or  salicylate;  this  well-known  fact  has  been 
appropriated  as  a  "discovery"  by  manufacturers 
of  certain  nostrums. 

Caffein  is  most  effective  when  given  in  the  form 
of  hot  tea  or  coffee,  the  effect  being  heightened  by 
certain  volatile  oils  present  and  by  the  reflex  stim- 
ulation of  the  hot  fluid  in  the  stomach.  Tea  made 
by  quick  extraction  contains  but  little  tannin  and 
does  not  disturb  digestion  to  the  same  extent  as 
that  made  by  long  contact  of  the  water  with  the 
leaves.  Caffein  (and  particularly  hot  tea)  is  use- 
ful as  an  antidote  to  such  narcotic  poisons  as  mor- 
phin  and  alcohol,  and  it  is  also  added  to  the  anti- 
pyretics to  lessen  central  depression. 

Diuresis  serves  to  remove  certain  toxins  which 
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arc  excreted  by  the  kidneys,  and  a  copious  watery 
diuresis  may  serve  to  lessen  the  action  of  such 
metals  as  mercury  and  lead. 

Diuretics  are  useful  in  dropsy,  and,  since  the 
object  is  the  removal  of  liquid,  caffein,  digitalis, 
theobromin  and  those  which  are  used  with  but 
little  water  are  to  be  preferred  in  such  cases. 

Digitalis  is  used  in  the  form  of  the  tincture,  or 
more  frequently,  perhaps,  as  an  infusion.  Caffein 
may  be  given  in  the  form  of  hot  tea  or  coffee.  If 
the  former  made  quickly,  removed  from  the  leaves 
and  the  clear  infusion  then  boiled,  the  volatile  oils 
arc  dissipated.  This  may  be  advantageous  when  it 
is  desired  to  minimize  the  wakefulness  which  tea 
causes.  One  of  the  soluble  forms  of  caffein  sug- 
gested below  may  be  used  if  preferred.^  Theo- 
bromin may  be  given  in  the  form  of  hot  cocoa. 

When  digitalis  or  other  diuretics  produce  a 
more  than  temporary  vasoconstriction  in  the  kid- 
ney, one  drop  of  tlie  1  per  cent,  solution  of  nitro- 
glycerin may  be  given  at  the  same  time. 

Caffein  Sodio-Benzoate,  N.  F.,  and  Caffein 
Sodio-Salicylate,  X.  F.,  consist  of  50  per  cent,  of 
caffein,  with  sodium  benzoate  and  sodium  sali- 
cylate, respectively. 

Caffeina. — ^U.  S.  P. — This  is  a  feebly  basic 
(alkaloidal)  substance  obtained  from  Thea  sinen- 

2.  The  following  mixture,  to  be  varied  according  to  needs, 
represents  the  method  of  using  caffein  in  this  soluble  form  : 
Caffein  (alkaloid) 

Sodium  salicylate,  each 3i         4 

Cinnamon  water  to  make Siii     100 

Each  teaspoonful  contains  about  0.2  gm.  (3  grains)  of 
caffein.  Sodium  benzoate  or  lithium  salicylate  or  benzoate 
may  be  substituted  for  the  sodium  salicylate.  This  formula 
requires  no  unusual  pharmaceutical  skill  to  compound  and 
the  cost  is  very  much  less  than  that  of  the  proprietaries  used 
for  the  same  purpose. 
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sis,  Cojfea  arabica  or  other  plants.  It  does  not 
form  stable  salts. 

Average  dose:  0.05  gm.  (5.0  mg.  or  1  grain). 

The  other  soluble  forms  of  caflEein  are : 

Cafpeina  Citrata. — ^U.  S.  P. — This  consists  of 
equal  parts  of  caffein  and  citric  acid. 

Average  dose:  0.1  gm.  (2  grains). 

Caffeina  Citrata  Effervescens. — U.  S.  P. — 
This  contains  4  per  cent,  of  citrated  caffein. 

Average  dose:  4  gm.  (60  grains). 

Diuretin  is  a  trade  name  applied  to  a  mixture 
of  theobromin-sodium  and  sodium  salicylate,  while 
agurin  consists  of  theobromin-sodium  and  sodium 
acetate.  Diuretin  and  agurin  are  decomposed  on 
exposure  to  the  air  and  become  much  less  soluble. 

The  official  sugar  of  milk  and  the  unofficial 
urea  cause  diuresis,  probably  by  acting  on  the 
renal  epithelium. 

ScoPARius. — ^U.  S.  P. — This  is  sometimes  in- 
correctly classed  with  digitalis  because  it  slows  the 
heart,  but  it  weakens  the  beat,  while  digitalis 
strengthens  it.  The  alkaloid,  spartein,  is  respon- 
sible for  the  cardiac  and  vasoconstrictor  effect  of 
scoparius,  but  the  diuretic  effect  is  due  to  scoparin, 
a  glucosid. 

Average  dose  (of  scoparius)  :  1  gm.(  15  grains). 

The  infusion  or  decoction  is  recommended  for 
producing  diuresis,  except  in  dropsy.^ 

SPARTEiN^i)  Sulphas. — ^U.  S.  P. — While  tliis  is 
obtained  from  scoparius,  it  is  not  a  true  diuretic, 

3.      Soparius  I 

Potassium  bitartrate,  each Sss       15 1 

This  quantity  of  material  is  to  be  added  to  1  liter  (1 
quart)  of  water,  in  a  suitable  vessel,  boiled  for  ten  minutes, 
allowed  to  cool  and  strained.  A  wlneglassful  of  the  resulting 
decoction  may  be  given  every  hour. 
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ami  it  is  also  of  little  or  no  value  as  a  circulator}' 
>tiinula]it. 

A\vni>a»  dose:  0.01  gin.  (15  grain),  but  this 
thru*  is  somt'times  considerably  exceeded. 

IRRITANTS. 

Iiritants  which  are  excreted  bv  the  kidneys  pro- 
•lut-t*  diuresis,  but,  of  course,  they  must  not  be  used 
ill  ;:n-ater  amounts  than  are  necessary  to  produce  a 
milt!  stimulation.  They  are  contra  indicated  in 
iii'phritis. 

The  ust*  <»f  i-alomel  in  connection  with  squill  and 
di^ri talis  has  U^^n  mentioned.  It  is  most  useful  in 
ranliae  dn>i>sy  and  its  use  is  to  be  stopped  when 
tlic  diun^sis  InH-omes  free.  It  may  be  given  in 
th>st»  of  0/3  gm.  {^  grains)  daily,  or  in  the  form  of 
Nicnu»vcr's    pills,    combined    with    digitalis    and 

^1""^^*  VOLATILE  OILS. 

'Vho  irritants  iiirlude  a  number  of  volatile  oiU 
whirh  arc  much  more  frequently  used  for  their  an- 
tisfpiii-  aotiim  on  the  urinary  tract  tlian  for  anv 
slight  increase  in  renal  action  which  they  mav 
(auso.  Thoy  imlude  such  volatile  oils  as  oil  of 
tiiri>fntiuo  and  oil  of  juniper,  which  are  more 
nfn'ii  used  as  diuretics  than  copaiba,  cubeb  and 
niatico.  which  are  employed  mainly  as  antiseptics. 

HEXAMETIIYLEXAMiy. 

The  volatile  oils  have  Ixvn  largely  superseded  as 
uriuarv  antiseptics  by  the  now  otticial  hexamethvl- 
cuamin.*  

4  The  official  name  is  very  cumbersome,  but  no  satis- 
factory sul>stitute  lias  thus  far  been  suggested.  Hexaniethyl- 
.Vnqmin  was  first  brought  before  the  profession  by  Schering 
mier  tirtmcL  name  of  urotropln  (Schcring  &  Glatz),  and 
riR  BtlU  sold  by  them  under  this  name.  It  is  also  on  the 
market  under  various  other  trade  names,  such  as  forraln 
amlnoforni,  cystogen  and  others. 
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Hexametiiylamina. — U.  S.  P. — (Hexam- 
ethylen  tetramin) .  This  is  a  condensation  product 
produced  by  the  union  ol  formaldehyd  and  ammo- 
nia. While  free  from  the  irritating  effect  of 
formaldehyd,  it  yet  retains  its  antiseptic  proper- 
ties, the  formaldehyd  being  gradually  set  free  by 
dilute  acids.  Being  an  ammonium  derivative,  a 
solvent  effect  on  uric  acid  has  been  claimed  for  it, 
just  as  for  lithium  salts.  It  is  readily  soluble  in 
water  and  is  best  given  in  solution. 

Average  dose:  0.25  gm.  (4  grains). 

This  substance  has  been  introduced  with  some 
slight  modification  under  various  names;  usually 
the  modification  is  only  sufficient  to  enable  the 
manufacturers  to  say  that  their  product  is  not 
identical  with  the  official.  For  instance,  helmitol 
is  anhj^dromethylen  citric  acid  with  hexamethyl- 
enamin.  Uriform  embraces  two  other  drugs  of 
minor  importance.  The  official  preparation  may 
be  considered  at  least  equal  to  them,  since  it  is  not 
modified  by  any  useless  or  inferior  products,  and 
its  purity  is  easily  insured  by  chemical  tests. 

UVA    URSI. 

Another  drug  of  this  class  which  has  been  the 
subject  of  much  dispute  is  uva  ursi.  Its  principal 
usefulness  is  probably  in  catarrhal  conditions  of 
the  urinary  tract.  It  contains  a  glucosid,  arbutin, 
which  is  decomposed,  partly  perhaps  in  the  kidney, 
but  more  abundantly  in  contact  with  catarrhal 
mucous  membrane,  hydrochinon,  an  antiseptic,  be- 
ing formed. 

TJvA  Urst.— IT.  S.  P.— The  dried  leaves  of 
Arctostaphylos  Uva  Ursi,  of  which  the  only  official 
preparation  is : 
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Fluidextractum  UviB  Ursi. — ^U.  S.  p. 

Average  dose:  2  c.e.  (30  minims). 

Infusion  of  nva  ursi  is  made  according  to  the 
general  formula  for  infusions  by  pouring  1  liter 
(1  quart)  of  boiling  water  on  50  gm.  (1  oz.  5 
dr.)  of  bruised  uva  ursi. 

The  fluid  extract  or  the  infusion  may  be  given 
alone  three  or  four  times  daily. 

Chimaphila. — U.  S.  P. — The  dried  leaves  of 
Chimaphila  umhellata,  commonly  called  pipsisse- 
wa.  It  was  introduced  in  America  by  Dr.  John  S. 
Mitchell  in  1803,  and  later  into  England. 

Its  medicinal  action  closely  resembles  that  of 
uva  ursi,  to  which,  however,  chimaphila  is  in- 
ferior. 

Fluidextractum  Chimaphila. — ^TJ.  S.  P. 

Average  dose:  2  c.c.  (30  minims). 

There  remains  to  be  considered  an  important 
class  of  substances  which  are  used  as  diuretics, 
but  they  are  so  well  known  that  only  a  very  brief 
notice  is  needed  here. 

SALINE  DIURETICS. 

AVhen  diffusible  salts  of  the  alkalies  are  absorbed 
into  the  blood  they  increase  the  amount  of  fluid 
and  thereby  increase  diuresis  and  diaphoresis. 

The  acetates  are  converted  into  carbonates  and 
thus  diminish  the  acidity  of  the  urine  or  even 
render  it  alkaline. 

When  the  alkaline  carbonates  are  given  by  the 
mouth  they  neutralize  the  gastric  juice  and  inter- 
fere with  digestion,  but  this  does  not  occur  with 
tlie  acetates  and  citrates.  The  sulphates  are  not 
readily  al)sorbed  from  the  alimentary  canal  and 
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usually  they  do  not  cause  diuresis  when  given  by 
the  mouth.  Potassium  nitrate  is  a  very  effective 
diuretic,  but  it  causes  some  gastric  irritation. 

The  official  salts  most  commonly  employed  as 
diuretics  are : 

POTASSII  ACETAS. — U.  S.  P. 

Average  dose:   2  gm.  (30  grains). 

POTASSII  BiTARTRAS. — ^U.  S.  P. 

Average  dose:   2  gm.  (30  grains). 

POTASSII   ClTRAS.^U.   S.   P. 

Average  dose:  1  gm.  (15  grains). 

POTASSII  N^ITRAS. — ^U.  S.  P. 

Average  dose:  0.5  gm.  (8  grains). 
SODII  ACETAS. — U.  S.  P. 
Average  dose:  1  gm.  (15  grains). 
SODII  CiTRAS.— U.  S.  P. 
Average  dose:  1  gm.  (15  grains). 

SALTS  OP  ltthiu:m. 

For  decades  lithia  has  been  a  favorite  shibboleth 
for  that  class  of  wonder-workers  who  essay  to  dis- 
solve uric  acid  from  the  hidden  recesses  of  the 
human  body  where  they  believe  it  to  be  the  causa- 
tive factor  in  such  widely  varying  conditions  as 
rheumatism,  epilepsy,  pneumonia,  Bright's  dis- 
ease, migraine  and  aneurysm. 

These  claims  of  the  nostrum-makers  have  re- 
sulted in  a  widespread  belief  that  the  salts  of 
lithium,  either  in  large  or  small  quantities,  serve 
as  uric  acid  solvents  of  unusual  potency. 

While  it  is  not  demonstrable  that  these  salts 
liave  any  advantages  as  diuretics  over  otlicr  corre- 
sponding salts  of  the  alkali  metals,  they  are,  never- 
theless, widely  used,  even  at  the  present  time,  and 
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will  no  doubt  continue  to  occupy  a  place  in  our 
uiateria  niedica  for  some  time  to  come. 

It  is  more  than  sixty  years  since  Lipowitz  an- 
nounced tliat  tliis  salt  favored  the  solution  of  uric 
acid.  Since  then  the  lithium  salts  have  been 
widely  used,  especially  in  combination  with  purga- 
tives and  diuretics,  but  there  is  no  evidence  that 
any  benefits  result  from  such  combinations. 

The  lithium  salts  are  of  comparatively  little  im- 
portance according  to  the  accepted  authorities  in 
therapeutics  of  to-day. 

The  oHicial  preparations  of  lithium  are: 

LrTini  Carbonas. — V,  S.  P. 

Average  dose:    0.5  gm.  (8  grains). 

LiTHii  CiTRAs. — U.  S.  P. — Is  used  for  the  same 
purposes  and  in  the  same  dose  as  the  carbonate. 

LiTHii  CiTRAS  Effervkscens. — U.  S.  P. — Is  a 
couvenicnt  form  for  administering  the  citrate. 

Average  dose:   8  gm.  (120  grains). 

LiTHLi  Saltcylas. — U.  S.  P. 

Average  dose:   1  gm.  (15  grains). 

Lithium  salicylate  was  made  official  in  1880. be- 
cause of  its  asserted  superiority  in  the  treatment  of 
acute  rheumatism;  it  possesses  no  advantages  over 
llic  other  salicylates^  but  the  nostrum-makers  hav- 
ing seized  on  it  while  the  first  reports  of  its  suc- 
cessful use  were  l)eing  circulated,  they  continue  to 
make  the  most  extravagant  claims  for  it  in  their 
preparations.  Cushny  specifically  denies  that  this 
salt  has  any  especial  solvent  action  on  uric  acid  in 
acute  rheumatism. 

DIAPHORETICS. 

The  metiiods  used  for  producing  diaphoresis 
are  analogous  to  those  emj)loyed  for  diuresis,  con- 
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sisting  in  those  which  influence  the  circulation  and 
those  acting  on  the  sweat  glands;  but,  in  addition, 
certain  agents,  notably  solution  of  ammonium  ace- 
tate, act  on  the  sweat  center. 

The  circulation  in  the  skin  is  readily  influenced 
by  the  application  of  heat  in  numerous  ways  and 
by  what  amounts  to  the  same  thing,  the  preven- 
tion of  its  loss  by  an  impervious  cover,  such  as 
oiled  silk,  or  by  agents  which  cause  dilation  of  the 
vessels  of  the  skin,  such  as  hot  alcoholic  drinks  and 
spirit  of  nitrous  ether.  Everyone  is  familiar  with 
the  sweating  of  nausea,  and,  while  any  nauseant 
will  cause  diaphoresis,  the  only  one  which  is  gen- 
erally employed  for  this  purpose  is  the  powder  of 
ipecac  and  opium,  the  well-known  Dover's  powder. 
The  only  official  substance  used  for  the  purpose 
which  directly  stimulates  the  secretion  of  sweat  is 
pilocarpus  and  its  alkaloid,  pilocarpin.  They  do 
not  act  on  the  secretory  cells,  as  caffein  does  on  the 
kidney,  but  by  stimulation  of  the  secretory  nerves. 

Diaphoretics  are  employed  to  arrest  "colds"  in 
the  early  stagco,  to  aid  in  getting  rid  of  fluid  ac- 
cumulation, as  in  dropsy,  and  to  a  lesser  extent  for 
getting  rid  of  secretions.  Diaphoresis  often  serves 
to  relieve  the  kidneys  or  to  supplement  their  ac- 
tion. Vegetable  infusions  which  cause  diuresis 
will  usually  cause  diaphoresis  at  the  same  time  if 
the  patient  is  kept  warm  and  measures  are  taken 
to  increase  the  blood  supply  of  the  surface  (rub- 
bing, mustard,  etc.). 

For  the  arrest  of  "colds'^  nearly  anything  caus- 
ing sweating  seems  to  be  effective,  but  the  powder 
of  ipecac  and  opium  enjoys  a  particular  reputa- 
tion. 
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Among  the  official  substances  that  are  more 
directly  useful  as  diuretics  we  have : 

PuLvis  Ipecacuanh^e  et  Opii. — ^U.  S.  P. — 
Powder  of  Ipecac  and  Opium  (Dover^s  Powder) 
contains  10  per  cent.,  each,  of  ipecac,  powdered, 
and  powdered  opium. 

Average  dose:  0.500  gm.  (7^  grains). 

PULVIS    MORPHINiE    COMPOSITUS. — ^U.    S.    P. — 

Compound  powder  of  morphin,  also  known  as 
TuUy's  powder,  containing  1.5  per  cent,  of  mor- 
phin and  32  per  cent,  of  camphor,  has  also  been 
recommended,  and  is  sometimes  used,  as  a  diapho- 
retic, in  place  of  the  older  and  more  popular 
Dover's  powder. 

Average  dose:  0.500  gm.  (7l^  grains). 

Potassium  citrate,  referred  to  as  a  diuretic,  is 
much  used  for  its  diaphoretic  effect,  particularly 
in  the  form  of : 

Liquor  Potassii  Citratis. — ^U.  S.  P. — This  is 
an  aqueous  solution  of  potassium  citrate,  contain- 
ing about  8  per  cent,  of  anhydrous  potassium 
citrate. 

Average  dose:  15  c.c.  (4  fluidrams). 

Spiritus  ^theris  Nitrosi. — ^U.  S.  P. — Sweet 
spirits  of  niter.  This  is  a  very  generally  popular 
diaphoretic  which  is  also  used  as  a  diuretic  in 
fevers. 

Average  dose:  2  c.c.  (30  minims). 

Liquor  Ammonii  Acetatis. — ^U.  S.  P. — The 
old-time  spirit  of  Mindererus. 

Average  dose:  15  c.c.  (4  fluidrams). 

The  only  official  drugs  which  have  diaphoresis 
as  their  predominant  therapeutic  action  are  pilo- 
carpus and  its  alkaloid,  pilocarpin.    They  are  both 
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too  well  known  to  require  very  extended  notice  in 
this  place. 

Pilocarpin  augments  the  secretion  of  the  sweat 
and  salivary  glands  and  of  the  gastric  mucous 
glands.  It  has  much  less  influence  on  the  secre- 
tion of  milk,  bile,  pancreatic  juice  and  urine. 

The  watery  constituent  of  the  secretion  is  in- 
creased Ho  a  much  greater  extent  than  the  solid 
portion  is,  but  the  latter  are  also  notably  affected. 
The  seat  of  action  is  in  the  nerve  endings,  and  it 
is  antagonized  by  atropin. 

Therapeutic  doses  of  pilocarpin  are  followed  by 
sweating,  which  is  first  seen  on  the  neck  and  face, 
and  which  lasts  from  three  to  five  hours.  Pilo- 
carpin is  said  to  increase  the  rate  of  growth  of 
hair,  but  it,  like  all  other  substances,  is  usually 
useless  in  case  of  baldness.  Pilocarpin  constricts 
the  pupil  by  acting  on  the  same  structures  whicli 
atropin  affects,  having  but  very  little  effect  on  the 
central  nervous  system. 

Overdoses  cause  death  by  asphyxia,  due  to  ex- 
cessive secretion  by  the  glands  of  the  respiratory 
passages. 

Pilocarpin  is  the  physiologic  antagonist  of  atro- 
pin, not  because  of  any  diaphoretic  action,  but  be- 
cause it  stimulates  the  structures  whicli  atropin 
depresses. 

Pilocarpus. — ^U.  S.  P. — Pilocarpus  or  jabor- 
andi  leaves  contain,  by  assay,  not  less  than  0.5  per 
cent,  of  alkaloids. 

Average  dose:  2  gm.  (30  gra/ns),  given  occa- 
sionally in  the  form  of  a  5  ptr  cent,  infusion, 
made  according  to  the  official  general  formula  for 
that  class  of  preparations. 
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Fluidioxtkactuai  PiLOCAUPi. — ^TJ.  S.  P. — Tliis 
is  niado  witli  diluted  alcoliol  and  contains  0.4  per 
i-cnt.  of  tlio  alkaloids  from  pilocarpus. 

Avera^^e  dose:  2  e.c.  (30  minims). 

PlLOCAUPlNJE     HyDUOCHLORIDUM. U.       S.      P., 

and 

PiLOCAiiriN^  NiTRAS. — IT.  S.  P.,  are  therapeu- 
tically identical.  They  are  both  very  soluble  in 
water. 

Avcra^ro  dose  (either)  :   0.01  gm.  (1/6  grain). 


CHAPTEK  XVII. 

CATHAKTICS. 

Catliartics  are  among  the  most  ancient  of  all 
medicinal  agents,  rhubarb  having  been  in  use 
among  the  Chinese  for  more  than  forty-five  cen- 
turies, and  senna  and  aloes  were  also  used  in 
ancient  times. 

The  use  of  purgatives  is  so  general  that  it  is 
usually  considered  a  safe  and  harmless  course, 
even  when  it  does  no  good.  This  is  true  in  tlie 
vast  majority  of  cases,  but  Dr.  M.  L.  Harris  has 
recently  called  attention  to  the  abuse  of  cathartics 
in  conditions  where  they  are  potent  for  much 
harm.  Among  these  he  mentions :  Closure  of  the 
intestine,  as  by  strangulated  hernia ;  complete  local 
intestinal  paralysis;  localized  spasmodic  constric- 
tion, which  tends  toward  spontaneous  cure,  but 
demands  opium  rather  than  cathartics ;  appendici- 
tis and  peritonitis,  in  which  it  is  agreed  that  irri- 
tant cathartics,  at  least,  are  contraindicated,  what- 
ever the  individual  opinion  may  be  in  regard  to 
the  use  of  the  salines. 

Among  the  possibilities  for  the  direst  harm  it 
may  be  pointed  out  that  when  a  portion  of  the  in- 
testinal tract  is  paralyzed,  which  may  occur  in 
ptomain  poisoning,  active  cathartics  might  pro- 
duce intussusception  by  driving  tlie  healthy  con- 
tracted bowel  into  the  paralyzed  relaxed  portion. 

Laxatives,  purgatives  and  drastics  will  be  con- 
sidered in  this  chapter.    While  these  three  classes 
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arc  usually  recognized  by  clinicians^  there  is  no 
sharp  distinction  to  be  drawn  between  them,  as 
large  doses  of  laxatives  or  small  doses  of  drastics 
will  act  as  purgatives. 

For  convenience,  ratlior  than  evident  pharmaco- 
logic reasons,  we  classify  cathartics  as :  Vegetable 
cathartics,  depending  for  their  action  on  anthra- 
cene derivatives;  drastics,  or  the  resin  anhydrids; 
purgative  oils;  laxative  sweet  substances;  saline 
purgatives;  mercurials;  bile  and  miscellaneous 
purgatives. 

THE  ANTHRACEXE  DERIVATIVES. 

llie  graphic  formula  of  anthracene  will  help  to 
show  the  relationship  existing  between  several  of 
these  derivatives.  Anthracene  (Ci4Hi<,)  consists 
of  three  benzene  rings  united  thus: 

CH  CH  CH  CH  CO  COH 

HC       C   C   CH  OHC   C    C   CCH3 

HC      C   C   CH  OHC   C    C   CH 

N      /       ^'      /        \     /  \     /      \     /      \     / 

(^H     CH    CH  CH    CO     CH 

Anthracene.  Tri-oxy-methyl-anthraquinone. 

If  an  atom  of  II  in  the  anthracene  group  is  re- 
placed by  one  of  0,  tlie  compound  is  called  an- 
thraquinone  or  anthrachinone.  Other  atoms  of 
H  may  then  be  replaced  by  OH  and  the  compound 
is  called  oxyanthraquinone,  a  prefix  to  the  oxij 
showing  the  number  of  such  OH  groups  in  the 
compound;  thus  the  name  tri-oxy-methyl-anthra- 
quinone indicates  that  four  H  atoms  of  anthra- 
quinone  have  been  replaced,  three  by  OH  groups 
and  one  by  a  methyl  group  CH3.  This  compound 
is  known  as  emodin. 

Emodin  and  related  compounds  are  found  in  all 
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the  drugs  which  owe  their  activity  to  the  anthra- 
cene derivatives,  but  the  constitution  of  emodin 
may  vary  in  the  arrangement  of  the  substituted 
OH  groups  in  different  plants.  Natal  aloes  con- 
tains no  emodin  or  related  compound;  hence  it  is 
not  usually  purgative  for  man,  but  it  is  not  found 
in  commerce  at  the  present  time.  Natal  aloes  is 
said  to  act  as  a  purgative  for  man  when  the  diet 
consists  of  meat. 

Other  members  of  this  group  of  cathartics  con- 
tain other  principles  besides  emodin,  which  are 
derived  from  the  anthracene  nucleus ;  thus  chryso- 
phanic  acid,  or  di-oxy-methyl  anthraquinone,  is 
also  found  in  rhubarb,  senna,  rumex  and  probably 
in  frangula.  The  name  indicates  that  there  are 
but  two  OH  groups  instead  of  three,  as  in  the  case 
of  emodin. 

Chrysophanic  acid  is  too  irritant  to  be  used 
alone  as  a  cathartic.  AATien  drugs  containing  it 
are  taken,  it  is  absorbed  too  rapidly  to  exert  its 
action  and  is  excreted  in  the  urine. 

After  taking  rhubarb  or  senna,  the  urine  is  col- 
ored yellowish  if  acid,  and  purplish  if  alkaline. 

Many  other  substances,  the  chemistry  of  which 
is  obscure,  are  found  in  the  cathartic  drugs. 

Preparations  of  the  crude  drugs  contain  colloidal 
matter  which  enhances  the  action  of  the  pure 
principles,  and  they  are,  therefore,  to  be  preferred 
to  the  latter;  a  fact  to  be  remembered  when  read- 
ing the  circulars  of  those  nostrum  makers  who  lay 
stress  on  their  extraordinary  facilities  for  supply- 
ing pure  principles. 

The  drugs  of  the  anthracene  group  are  char- 
acterized by  a  mildly  irritant  action  whereby  they 
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usually  purge  in  from  8  to  10  hours  without  pro- 
ducing inflammation;  hence  they  are  to  be  pre- 
ferrofl  to  the  resin  anhydrids  in  chronic  constipa- 
tion, or  when  a  strong  irritant  action  is  contrain- 
dicated. 

The  seat  of  action  is  mainly  in  the  large  intes- 
tine, and  defecation  is  usually  attended  with  some 
colic  pain,  but  the  small  intestine  is  also  affected, 
though  little  or  no  increase  in  intestinal  secretion 
occurs. 

The  delayed  action  is  due  to  the  fact  that  one  or 
more  compounds  which  cause  the  increased  peris- 
talsis are  slowly  split  off  from  the  anthracene 
nucleus  in  the  alkaline  contents  of  the  intestine. 
Many  of  these  appear  to  be  inactive  in  the  absence 
of  bile,  which  probably  acts  merely  as  a  solvent; 
lionco  tliat  substance  or  glycerin  and  soap  are  often 
added  to  the  members  of  this  group. 

Xiimorous  synthetic  derivatives  of  anthracene 
have  been  proposed,  but  they  are  not  so  useful  as 
the  official  drugs  and  as  yet  have  not  come  into 
general  use. 

Alok. — V.  S.  P. — Aloes,  including  the  Barba- 
does,  Curacao,  and  the  Socotrine,  is  the  inspissated 
juice  obtained  from  the  various  species  of  aloe.  It 
was  known  to  the  early  Egyptians  and  Eomans. 
One  or  the  other  of  the  various  species  of  aloes  is 
official  in  every  pharmacopeia.  Natal  aloes  is  now 
interesting  only  from  a  scientific  point  of  view. 

Average  dose  (of  aloes)  :  0.25  gm.  (4  grains). 

Alok  Purtficata. — ^U.  S.  P. — This  was  made 
offi(;ial  in  1860,  because  of  the  impurities  present 
in  Socotrine  aloes,  due  to  the  crude  method  of  col- 
lection.   The  dose  is  the  same  as  that  of  aloes. 
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Aloinum. — IT.  S.  P. — This  is  a  neutral  princi- 
ple, varying  in  physical  and  chemical  properties 
with  the  variety  of  aloes  from  which  it  is  obtained. 
It  does  not  fully  represent  tlie  crude  drug,  medic- 
inally. 

Average  dose:  0.05  gm.  (1  grain). 

ExTRACTUM  Aloes. — U.  S.  P. — This  is  the 
aqueous  extract  evaporated  to  dryness. 

Average  dose:  0.12  gm.  (2  grains). 

Pilule  Aloes. — ^U.  S.  P. — Each  pill  contains 
0.13  gm.  (2  grains)  of  purified  aloes  and  an  equal 
amount  of  soap. 

Average  dose :  2  pills. 

Pilule  Laxativ-zr  Composite. — U.  S.  P. — 
Each  pill  contains:  Aloin,  0.013  gm.  (1/5  grain) ; 
strychnin,  0.0005  gm.  (1/125  grain) ;  extract  of 
belladonna,  0.008  gm.  (%  grain) ;  ipecac,  0.004 
gm.  (1/16  grain) ;  and  glycyrrhiza,  0.045  gm.  (% 
grain).  This  is  a  substitute  for  the  proprietary 
pills,  which  under  a  variety  of  names  have  at- 
tained a  wide  popularity. 

Average  dose  (laxative)  :  1  pill. 

The  other  official  preparations  into  which  aloes 
enters  are :  Pills  of  Aloes  and  Iron,  Pills  of  Aloes 
and  Mastic  (the  well-known  Lady  Webster's  Din- 
ner Pill),  Pills  of  Aloes  and  Myrrh,  Compound 
Pills  of  Rhubarb,  Vegetable  Cathartic  Pills  (no 
calomel),  Compound  Cathartic  Pills,  Tincture  of 
Aloes,  Tincture  of  Aloes  and  Myrrh,  and  Com- 
pound Tincture  of  Benzoin.  The  last-named  prep- 
aration does  not  contain  enough  aloes  to  make  it 
useful  as  a  laxative. 

Senna.— U.  S.  P.— The  Alexandria  (short) 
and  the  Tinnivelly,  or  Indian   (long),  senna  arc 


3»8  PHARMACOPEIA    AND   PHYSICIAN, 

included  in  tlie  official  title.  One,  or  both,  of  these 
is  official  in  every  pharmacopeia. 

Average  dose:  4  gm.  (60  grains). 

Fluidextractum  Senn^. — ^U.  S.  P. — This  is 
now  directed  to  be  made  by  first  removing  the 
I'osin  with  strong  alcohol  and  subsequently  extract- 
ing the  drug  with  diluted  alcohol. 

Average  dose:  2  c.c.  (30  minims). 

Syrupus  Sennje. — U.  S.  P. — Syrup  of  Senna 
is  now  a  very  much  more  acceptable  preparation 
than  was  that  of  the  previous  Pharmacopeia,  and 
the  physician  should  see  that  his  patient  gets  the 
hotter  article  when  it  is  prescribed. 

It  represents  25  per  cent,  of  the  fluidextract — 
from  which  the  principle  that  causes  griping  has 
been  removed  with  alcohol — with  oil  of  coriander 
to  flavor.  It  supplies  an  excellent  substitute  for 
the  nostrums  wliich  depend  on  senna  for  their 
activities,  sucli  as  castoria  and  the  various  "fig 
syrups,"  so  called. 

For  cliildren  one  or  two  teaspoonfuls  given 
alone  at  bedtime  act  as  a  gentle  laxative;  twice 
as  much  may  be  given  as  a  cathartic.  For  adults 
twice  as  much  is  given  as  to  children. 

'J'liis  preparation  is  not  disagreeable  to  the  taste, 
but,  since  children  are  usually  averse  to  anything 
called  medicine,  it  may  be  given  in  a  little  cocoa. 

Average  dose  (as  laxative  for  children)  :  4  c.c. 
(1  fluidram). 

PULVIS    GLYCYRRlIIZiE    COMPOSITUS. — U.    S.    P. 

— This  powder,  previously  mentioned,  contains  18 

per  cent,  of  senna.    It  is  widely  used  as  a  laxative. 

CoNFECTio  Senn^. — U.  S.  P. — This  represents 

10  per  cent,  of  senna,  with  cassia  fistula,  tamarind. 
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prune  and  fig.  It  is  substantially  the  same  as 
the  well-known  proprietary  medicine  "Tamar- 
Indien/' 

Average  dose:  4  gm.  (60  grains). 

Infusum  Senn^  Compositum. — ^TJ.  S.  P. — 
Formerly  known  as  ^Tblack  draught"  (not  black 
drop).  This  represents  6  per  cent,  of  senna,  and 
12  per  cent.,  each,  of  manna  and  magnesium  sul- 
phate, flavored  with  oil  of  fennel. 

Average  dose:  100  to  200  c.c.  (3  to  6  fluid 
oimces) . 

The  only  other  oflBcial  preparation  containing 
senna  is:  The  compound  syrup  of  sarsaparilla, 
which  is  useful  only  as  a  vehicle. 

Rheum. — ^U.  S.  P. — Ehubarb  is  obtained  in 
Thibet  and  China  from  sources  still  undetermined. 
This  valuable  drug  has  probably  been  in  use  longer 
than  any  other  substance  now  used  wholly  as  a 
medicine. 

Average  dose:  1  gm.  (15  grains). 

The  official  preparations  of  Ehubarb  are  so 
numerous  that  we  shall  merely  enumerate  them, 
most  of  them  being  too  well  known  to  require  ex- 
tended notice.  They  are:  The  Extract,  Fluid- 
extract,  Compound  Pills,  Compound  Powder, 
Syrup,  Aromatic  Syrup,  Tincture  and  Aromatic 
Tincture. 

The  average  dose  of  either  syrup  is  8  c.c.  (2 
fluidrams) ;  of  the  tincture,  4  c.c.  (1  fluid- 
ram)  ;  of  the  aromatic  tincture,  2  c.c.  (30  min- 
ims). 

Rhamnus  Purshiana. — ^U.  S.  P. — Cascara  Sa- 
grada,  or  ^^sacred  bark,'^  is  directed  to  be  gathered 
a  year  before  being  used.    It  was  introduced  into 
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inodical  practice  in  1877,  but  as  a  domestic  rem- 
(»dy  in  habitual  constipation  it  was  in  use  some 
time  before  that  date  in  the  region  to  which  it  is 
indigenous — the  Pacific  slope.  It  is  now  official 
in  a  number  of  pharmacopeias.  It  is  not  given 
in  substance. 

FlUIDEXTRACTUM  KhaMNI  PURSHIAN-ffl. — ^IT.  S. 

l\ — This  is  prepared  with  40  per  cent,  alcohol. 

Average  dose:  1  c.c.  (15  minims). 

Fluidextkactum  Khamni  Purshian^e  Aro- 
matic um. — U.  S.  P. — The  crude  drug  contains  a 
bitter  acid  principle  which  is  neutralized  in  this 
preparation  with  magnesia,  orange  and  glycyrrhiza 
being  added  to  flavor  and  sweeten  it.  There  is  no 
special  skill  required  in  making  this  preparation, 
and  any  reputable  pharmacist  can  make  it  equally 
as  well  as  the  manufacturers  who  put  it  on  the 
market  in  the  form  of  proprietary  preparations. 

Average  dose:  1  c.c.  (15  minims). 

Extra CTUM  Euamxi  Purshian^. — ^XJ.  S.  P. 

Average  doso:  0.25  gm.  (4  grains). 

Pills  of  aloes  aiTord  a  convenient  form  of  admin- 
istration, tlio  soap  furnishing  the  alkali  needed  for 
developing  the  activity  of  aloes.  The  pill  acts 
slowly  and  causes  considerable  pelvic  congestion; 
lience  it  is  useful  in  inducing  delayed  menstrua- 
tion and  increasing  it  if  scanty.  For  the  same 
reason  it,  more  particularly  than  other  members 
of  the  group,  is  contraindicated  in  fevers,  preg- 
nancy and  in  inflammatory  conditions  of  the  pel- 
vic organs.  Alone,  it  is  not  so  useful  in  chronic 
constipation,  but  it  is  often  added  to  other  purga- 
tives. The  compound  cathartic  pill  is  the  most 
popular  of  these  combinations. 
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Bile  appears  to  increase  the  activity  of  aloes, 
and  the  formula  given  below  is  suggestive  as  a 
suitable  form  of  administration : 

I^.    Aloes 

Fel.  bovis  insp. 

Saponis  aa,  gr.  xx        1 

M.     Ft.  pil.  No.  15. 
Sig.:    Three  at  a  dose. 

These  may  be  coated  with  salol,  to  prevent  their 
disintegration  in  the  stomach.  The  coating  is 
readily  done  by  simply  melting  the  salol  in  a  shal- 
low tin  vessel,  into  which  the  pills  are  then  drop- 
ped, and  the  vessel  twirled  until  the  salol  solidifies. 
This  method  of  coating  is  also  applicable  to  other 
so-called  enteric  pills,  ^vhich  are  intended  to  dis- 
solve only  in  the  intestine. 

The  tincture  of  aloes  is  so  bitter  tliat  it  is 
rarely  used  internally,  but  it  is  sometimes  applied 
to  bed  sores  and  other  local  affections.  Aloin 
alone  is  not  so  effective  as  aloes,  but  it  is  ex- 
tremely popular  in  such  combinations  as  the  com- 
pound laxative  pill,  which  acts  mildly  after  about 
sixteen  hours. 

Senna  is  one  of  the  best  of  remedies  for  chronic 
constipation,  as  its  use  does  not  entail  a  still 
greater  tendency  to  that  condition.  It  has  the  dis- 
advantage of  a  disagreeable  taste  and  of  causing 
griping,  if  used  alone;  this  tendency  is  overcome 
by  combining  it  with  aromatics.  The  confection 
is  useful  for  children  and  in  pregnancy.  The  milk 
of  the  nursing  mother  who  takes  senna  may  purge 
the  child.  The  resin  which  causes  griping  may  be 
removed  by  extracting  the  leaves  with  alcohol  with- 
out serious  loss  of  the  cathartic  principle,  the  offi- 
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cial  fluidcxtract  being  made  from  senna  which  has 
l>ocn  thus  treated. 

The  compound  infusion  or  the  confection  may 
hv  used  alone.  The  compound  powder  of  glycyr- 
iliiza  is  an  extremely  popular  laxative. 

Khubarb  is  useful  in  constipation  associated 
\\  ith  indigestion  and  catarrh  of  the  small  intestine, 
l)ut  not  in  chronic  constipation^  as  the  tannin 
juM'sent  tends  to  increase  the  trouble  after  a  time. 
All  of  the  preparations  are  useful,  but  the  aro- 
matic syrup  and  the  compound  powder  are  prob- 
ably the  most  popular,  being  especially  useful  in 
I  he  summer  diarrhea  of  children.  The  extract,  the 
tluidox tract  and  rhubarb  in  powder  are  all  useful 
laxatives,  'l^ie  compound  pills  are  said  to  be  more 
useful  in  the  expulsion  of  gas  and  in  chronic  con- 
stipation. They  are  commonly  given  alone.  The 
rojlowiiitr  has  been  mucli  used,  but  it  is  largely 
I'lnpirical : 

li.     Kxtr.  rhei 

Forri  rediicti,  fill gr.  Ix 

Arseiii  trioxidi 

fStrycliiiiiup  sulph.,  ua gr.  i  06 

Qiiiniiifc  siilpli gr.  Ix 

To  be  made  into  40  pills;  one  to  be  taken  before  each 
meal. 

C^ascara  sagrada  is  probably  the  most  useful  lax- 
ative ill  the  materia  medica  for  chronic  constipa- 
tion. Unlike  most  of  these  remedies,  which  de- 
mand increasing  doses,  it  improves  the  digestion, 
and  tlie  dose  may  be  gradually  diminished.  Owing 
to  the  very  disagreeable  taste  of  tlie  fluid  extract, 
tlio  aromatic  fluid  extract,  or  the  extract,  in  pills 
or  (.-apsules,  is  to  be  preferred. 
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THE  ANHYDRID  GROUP. 

The  active  principles  in  drugs  of  this  group  are 
resmous  in  character;  their  chemistry  is  obscure, 
but  most  of  them  are  known  to  be  glucosids. 
They  cause  violent  irritation  and  even  death  in 
excessive  doses  and  are  not  commonly  used  alone  as 
cathartics.  Since  they  produce  very  watery  stools, 
they  are  sometimes  used  in  dropsy,  or  to  sweep 
away  parasites — for  instance,  after  a  narcotic  teni- 
fuge,  such  as  aspidium. 

The  drastics  in  small  doses  stimulate  peristalsis, 
and  in  large  doses  give  rise  to  inflammatory  con- 
ditions of  the  intestine,  with  serous  or  bloody  diar- 
rhea. 

They  seem  to  be  inactive  in  the  absence  of  bile, 
which  acts  as  a  solvent  for  them  as  in  the  case  of 
the  members  of  the  anthracene  group.  They  in- 
duce increased  peristalsis  of  the  small  intestine 
particularly,  and  evacuation  is  not  usually  at- 
tended with  colic  pains  except  in  the  case  of  colo- 
cynth,  which  appears  to  resemble  the  members  of 
the  anthracene  group  in  its  mode  of  action. 
Though  it,  too,  causes  increased  intestinal  secre- 
tion. 

Purgation  is  usually  induced  in  from  1  to  3 
hours. 

Jalapa. — U.  S.  P. — Jalap,  the  dried  tuberous 
root  of  Exogonium  purga,  gathered  in  the  neigh- 
borhood of  Jalapa,  Mexico,  whence  its  name.  The 
drug  was  introduced  into  Europe  about  1609 ;  it  is 
now  official  in  all  pharmacopeias.  The  drug  should 
contain  not  less  than  8  per  cent,  of  total  resin, 
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I  Hit  not  iiioro  tlian  1.5  per  cent,  of  resin  soluble  in 
rther. 

Average  dose  (in  powder)  :  1  gm.  (15  grains). 

Pi'Lvis  Jalap.v.  Compositus. — TJ.  S.  P. — This 
is  a  mixture  of  35  parts  of  jalap  and  65  parts  of 
polas^ium  bitartrate. 

Average  dose:  2  gm.  (30  grains). 

Kksixa  Jalaps.— XL  S.  P.— That  part  of  the 
alcoholic  extract  which  is  insoluble  in  hot  water. 

Average  dose:  0.12  gm.  (2  grains). 

(V)LOC'YXTHis. — IJ.  S.  P. — The  peeled  dried 
fruit  of  ('itrullus  Colocynthis,  a  species  of  cucum- 
ber. As  "Kolokvnthis,"  this  drug  was  described 
l)y  Dioscorides  and  appears  to  have  been  well 
known  even  before  liis  time;  since  then  it  has  been 
ill  constant  use. 

Average  dose:  O.Oo  gm.  (50  mg.  or  1  grain). 

KxTHACTrM     COLOCYXTIITDIS. — ^U.    S.    P. 

Average  dose:  0.030  gm.  (30  mg.  or  I/2  grain). 

KXTUACTI'M    COLOCYXTIIIDIS    COMPOSITUM. ^U. 

S.  1*. — ('()in])oiiiul  Extract  of  Colocynth  is  a  mix- 
ture of  U)  j)arts  of  extract  of  colocynth,  50  parts 
of  j)urifi(Ml  aloes,  6  parts  of  cardamom,  14  parts  of 
resin  of  scauiniony,  and  14  parts  of  soap. 

Average  dose:  0.50  gm.  (7I/2  grains). 

Pili'l.t:  ('atieautrM':  Co^eposit.e. — U.  S.  P. — 

('()uii)ound  Cathartic  Pills.     Each  contains: 

08 
06 
02 


Coiiip.  ext.  of  colocynth gr.  iss 

Mild  mercurous  chlorid gr.   i 

Resin  of  jalap gr.   Vs 


015 


Average  Doso:    2  pills. 

riLUL.!::  CATirAirnci:  Ykghtabiles. — U.  S.  1*. 
-Wgetahle  cathartic  pills.     Each  contaius: 
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Comp.  ext.  of  colocynth   gr.  i 

Ext.   of  hyoscy amus    gr.   ss 

Resin  of  jalap   gr.  Vg 

Ext.  of  leptandra 


06 
03 
02 

015 
008 


Oil  of  peppermint  m.  % 

Average  Dose:    2  pills. 

Sc AMMONIUM. — IT.  S.  P. — Scammony,  a  gum- 
resin  obtained  by  incising  the  living  roots  of  Con- 
volvulus Scammonia,  has  been  known  and  properly 
esteemed  as  an  active  cathartic  for  over  20  cen- 
turies. 

Average  dose:  0.25  gm.  (4  grains). 

Eesina  Scammonie. — ^XJ.  S.  P. — Eesin  of  Scam- 
mony is  that  portion  of  the  gum-resin  that  is 
soluble  in  alcohol,  but  insoluble  in  water. 

Average  dose:  0.2  gm.  (3  grains). 

Podophyllum. — ^U.  S.  P. — Podophyllum,  pop- 
ularly known  as  mandrake  root  or  May  apple,  is 
said  to  have  been  used  by  the  American  Indians, 
but  the  statement  has  been  repeatedly  questioned. 

Average  dose:  0.5  gm.  (7i/^  grains). 

Fluidextractum  Podopiiyllt. — U.  S.  P. 

Average  dose:  0.5  c.c.  (8  minims). 

Resina  Podopiiyllt. — U.  S.  P. 

Average  dose  (purgative)  :  0.015  gm.  (15  mg. 
or  y^  grain) ;  (laxative)  :  0.005  gm.  (5  mg.  or 
1/10  grain). 

Leptandra. — IT.  S.  P. — Is  rarely  used  in  sub- 
stance. 

EXTRACTUM  LEPTAXDRiE. — U.  S.   P. 

Average  dose:  0.25  gm.  (4  grains). 
Fluidextractum  Leptaxdr^ti:. — IT.  S.  P. 
Average  dose:  1  c.c.  (15  minims). 


"    I  ,.'■  -T.  ^    .T7*.'Pir7n;"<*ijt. 
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Eesin  of  jalap  is  nearly  tasteless  and  is,  there- 
fore, often  given  to  children ;  it  may  be  mixed  with 
a  little  sugar  for  the  purpose. 

Compound  cathartic  pills  are  so  well  known  that 
they  scarcely  require  further  notice.  The  soap 
present  (in  compound  extract  of  colocynth)  slowly 
reduces  the  mercurous  chlorid  to  the  black  oxid — 
increasing  its  effectiveness. 

Podophyllum  has  been  called  "vegetable  calo- 
mel" and  it  was  supposed  to  increase  the  secretion 
of  bile,  but  this  is  not  probable.  It  causes  purga- 
tion after  ten  to  twelve  hours  and  is  very  useful  in 
acute  constipation. 

A  suitable  form  of  administration  is  suggested 

below,  but  the  possible  combinations  are  endless. 

The  Triplex  Pills    (N.   F.)    have  the  following 

formula : 

Purified  aloes   gr.  11  12 

Mass  of  mercury  gr.  1  06 

Kesln  of  podophyllum  gr.  ^/4  016 

Dr.  John  W.  Francis  has  used  a  pill  containing 
about  1  grain,  each,  of  purified  aloes,  scammony 
and  mass  of  mercury,  with  1/20  minim  of  croton 
oil,  14  minim  of  oil  of  caraway  and  enough  tinc- 
ture of  aloes  and  myrrh  to  make  one  pill. 

Leptandra,  euonymus  and  some  other  oflBcial 
vegetable  drugs  cause  purgation,  but  do  not  re- 
quire special  mention  here. 

PURGATIVE    OILS. 

There  are  but  two  of  these  which  merit  discus- 
sion here.  Castor  oil  and  croton  oil  owe  their  ac- 
tivities to  two  acids,  ricinoleic  in  the  castor  oil, 
and  crotonoleic  in  the  croton  oil.  The  acid  does 
not  exist  uncombined  in  castor  oil,  but  is  liberated 
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wlien  it  reaches  tlie  intestine,  forming  new  com- 
pounds wliieli  are  irritant  and,  therefore,  purga- 
tive. 

Crotonoleic  acid  does  exist  free  to  a  small  extent 
in  croton  oil,  which  is,  therefore,  irritant  even 
wlicn  applied  to  the  skin. 

Otlier  bland  fixed  oils  are  sometimes  used  as 
laxatives.  Among  those  which  are  oflficial  are 
Olive  Oil,  Cotton  Seed  Oil,  and  Expressed  Oil  of 
Almond. 

OLKUAf  Ricixi. — TJ.  S.  P. — Castor  Oil,  ex- 
pressed from  the  seed  of  Riciniis  communis,  is  a 
pale,  yellowish  or  almost  colorless,  transparent, 
viscid  liquid,  having  a  faint  mild  odor,  but  an 
ofTensivo  taste.  It  was  known  to  the  ancients,  but 
fell  into  disuse;  it  was  again  brought  into  notice 
in  17(>4  by  a  West  Indian  physician,  who  described 
ii  as  a  gentle  purgative. 

Average  dose:  15  c.c.  (4  fluidrams). 

Oi.KiTM  Tkjlii.— U.  S.  P.— Croton  Oil.  A  pale, 
l»ro\vnisli-yell()\v,  fixed  oil,  expressed  from  the 
sreds  of  Croion  Ti(/Uiim  :  it  lias  a  slight  fatty  odor, 
:iini  a  mild,  oily,  afterward  acrid  and  burning 
i;isi(\     ((Jn^i  caution  is  necessary  in  tasting.) 

A\tM'ji,i:(»  (lose:  O.Oo  e.e.  (I  minim). 

Cjistor  oil  is  very  useful  in  ordinary  constipa- 
non.  ami  ofliMi  in  diarrhea,  when  it  serves  to  re- 
move the  irrilaiing  substance. 

(hMUfi  to  the  widespread  repugnance  to  the  taste 
oi'  raslor  oil,  many  means  have  been  devised  for 
,liN^;\nMn>>  it.  1 1'  the  mouth  is  merely  rinsed  with 
•n^xn^;  whislvN,  the  oil  may  he  swallowed  without 
lll^^^^n\i'o^t.  For  i^hildren  it  is  given  in  the  form  of 
xhla    water    with   syrup   of   sarsaparilla,   or   with 
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ginger  ale,  when  it  is  often  swallowed  without  the 

ehild^s  knowledge. 

The  following  formula  is  useful  for  disguising 

the  taste : 

B.     Spts.  menth.  pip Siiss       101 

01.  ricini  q.  s.  ad Jiii     100| 

Sig.:  15  c.c.  (4  fluidrams)  to  be  taken  without 
further  dilution. 

Emulsions  of  castor  oil  have  never  been  popular, 
as  they  but  imperfectly  disguise  the  taste.  Soft 
capsules,  containing  15  minims  each,  may  be  swal- 
lowed, and  many  persons  find  them  unobjection- 
able.   Three  or  four  capsules  are  given  at  bedtime. 

Owing  to  its  irritant  character  and  the  violence 
of  its  action,  croton  oil  is  not  generally  used  as  a 
purgative,  but  there  are  conditions  in  which  it  is 
very  useful;  it  may  be  given  in  apoplexy,  when 
the  patient  is  unconscious,  a  drop  being  placed  on 
the  tongue  either  in  the  form  of  an  emulsion  or 
on  sugar.  It  is  useful  when,  from  any  cause, 
there  is  difficulty  in  administering  a  bulky  ca- 
thartic, but  it  is  contraindicated  in  inflammatory 
conditions  of  the  intestines. 

Croton  oil  is  sometimes  applied  to  the  skin  as 
an  irritant. 

LAXATIVE  SAVEET  SUBSTANCES. 

Some  of  the  following  substances  may  be  treated 
under  the  subject  of  dietetics,  since  they  are  laxa- 
tive mainly  because  of  the  bulk  of  non-absorbable 
matter.  The  dose  is  large  and  the  action  mild — 
with  the  exception  of  Cassia  Fistula,  which  is  apt 
to  cause  griping: 
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Manna. — ^U.  S.  P. — The  concrete  saccharine  ex- 
udation of  Fraxinus  ornus.  It  consists  mainly  of 
a  peculiar  sugar,  mannite. 

Average  dose:  16  gm.  (240  grains). 

Pbunum. — ^TJ.  S.  P. — Prune,  the  partly  dried 
fruit. 

TAiiARiNDus. — ^TJ.  S.  P. — ^The  prepared  pulp  of 
the  fruit. 

Average  dose:  15  gm.  (%  ounce). 

Ficus.— U.  S.  P.— The  partially  dried  fruit. 

Cassia  Fistula.— U.  S.  P.— The  dried  fruit. 
This  and  the  three  preceding  articles  enter  into 
confection  of  senna. 

SALINE    CATHARTICS. 

The  saline  cathartics  include  the  slightly  absorb- 
able sulphates  of  sodium  and  magnesium,  and  cer- 
tain of  the  phosphates,  tartrates  and  citrates.  It 
will  be  convenient  to  discuss  certain  other  laxa- 
tives, not  usually  classed  as  salines,  under  this 
lieading. 

The  cathartic  salines  are  those  which  are  slowly 
absorbed  and,  therefore,  traverse  the  intestinal 
canal  while  containing  a  considerable  amount  of 
water,  whereby  the  feces  are  kept  soft  and  liquid. 

The  salines  have  only  a  minor  direct  influence 
on  peristalsis,  but  they  increase  it  indirectly  by 
means  of  the  increased  fluid  which  they  retain. 

When  concentrated  solutions  are  given,  they 
absorb  water  until  their  concentration  is  equal  to 
that  of  the  blood  serum;  when  dilute  solutions  are 
given  water  is  more  rapidly  absorbed  until  the 
same  degree  of  concentration  is  obtained,  and  then 
the  solution  is  absorbed. 
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Water  and  alkaline  solutions  leave  the  stomach 
rapidly  in  the  absence  of  digestive  activity  and 
salines  are  given,  preferably,  before  breakfast,  as 
they  then  cause  little  or  no  nausea  and  are  active 
in  small  amounts. 

If  a  concentrated  solution  is  given  during  diges- 
tion it  passes  slowly  into  the  intestine,  and  mod- 
erate doses  may  be  absorbed  without  causing  pur- 
gation. 

Failure  to  purge  may  follow  the  use  of  concen- 
trated solutions  after  a  diet  embracing  only  a  small 
amount  of  water,  as  the  blood  is  then  more  con- 
centrated and  the  saline  solution  is  incapable  of 
further  concentrating  it  by  the  additional  with- 
drawal of  liquid;  on  the  other  hand,  the  saline  is 
absorbed  and  is  excreted  by  the  kidneys,  causing 
diuresis. 

As  a  certain  amount  of  the  saline  is  always  ab- 
sorbed (often  as  high  as  50  per  cent,  of  sodium 
sulphate,  much  less  of  magnesium  sulphate),  diu- 
resis very  frequently  follows,  especially  after  so- 
dium sulphate.  The  amount  absorbed  is  quite 
variable,  depending  on  the  concentration  of  the 
solution,  absorbability  of  the  salt  and  other  fac- 
tors. 

As  a  general  routine  it  is  better  to  administer 
the  saline  in  fairly  dilute  solutions,  as  this  spares 
the  work  of  secretion  necessary  for  diluting  them 
in  the  stomach  and  intestine. 

Magnesium  sulphate  is  converted  into  the  in- 
soluble carbonate,  at  least  in  part,  in  the  intestine, 
the  other  salines  are  excreted  unchanged. 

The  purgative  salts,  in  contrast  to  the  antiquity 
of  many  of  the  vegetable  cathartics,  are  of  but 
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comparatively  modern  use,  many  of  the  inorganic 
salts  being  introduced  into  Europe  by  the  Moors, 
but  not  coming  into  general  use  until  after  the 
time  of  Paracelsus. 

Most  of  the  purgative  salts  have  a  disagreeable, 
bitter  taste,  but  when  taken  in  an  effervescing 
draught  tliis  bitterness  is  masked,  and  the  efferves- 
cent salts  have,  therefore,  come  into  great  popular- 
ity. The  widespread  use  of  nostrums  of  this  type, 
instead  of  the  official  effervescent  salts  prepared  by 
the  pharmacist,  illustrates  an  unfortunate  condi- 
tion which  exists  without  a  sufficient  reason.  There 
is  too  much  distrust  of  the  pharmacist  by  certain 
physicians,  who  complain  that  pharmacists  are  un- 
able to  supply  preparations  equal  to  those  of  the 
nostrum  maker.  This  may  possibly  be  true  in 
isolated  cases,  but  the  proof  to  the  contrary  is  fur- 
nished by  the  extreme  simplicity  of  the  prepara- 
tion of  the  efi'ervescent  salts  which  the  average 
pharmacist  can  prepare  quite  as  well  as  the  large 
manufacturer.  N'evertholess  the  nostrums  of  this 
class  have  an  enormous  sale. 

It  is  unfortunately  true  that  the  physician  often 
lacks  confidence  in  himself  and  prefers  to  use  the 
ready-made  mixtures  rather  than  to  exercise  his 
own  choice.  This  is  degrading  alike  to  medicine 
and  to  2)harmacy. 

It  is  a  part  of  our  present  purpose  to  illustrate 
the  case  with  which  the  physician  may  choose  his 
own  agents  in  the  proportion  which  seems  best 
adai)tcd  to  each  individual  case,  with  the  assurance 
that  any  lionest  pharmacist  can  compound  liis 
prescription  in  a  form  equal  in  efficiency  and  ele- 
gance to  the  nostrums. 
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The  preparation  of  the  effervescent  salts  de- 
p(mds  on  the  fact  that  tartaric  and  citric  acids  and 
sodium  bicarbonate  may  be  kept  in  contaxjt  with- 
out cliange  when  dry,  but  unite  with  effervescence 
when  they  are  dissolved  in  water. 

When  we  see  how  simple  is  the  preparation  of 
the  various  effervescent  salts,  and  remember  that 
the  Pharmacopeia  provides  reasonably  high  stand- 
ards and  readily  applied  tests  for  the  purity  of  all 
oflBcial  salts,  with  which  all  reputable  manufactur- 
ers of  chemicals  comply,  we  see  how  absurd  is  the 
pretense  of  the  nostrum  makers  that  they  have 
special  processes  and  peculiar  facilities  for  manu- 
facturing products  of  superior  quality. 

As  an  example  of  the  ease  with  which  efferves- 
cent salts  are  prepared,  we  give  directions  for  mak- 
ing one,  which,  though  extremely  simple,  is  still 
the  most  complex  of  those  which  are  official — The 
Effervescent  Magnesium  Sulphate.  The  same  di- 
rections, with  slight  modifications,  are  used  in  pre- 
paring the  other  official  granular  effervescent  salts 
and  may  be  used  when  it  is  desired  to  include  other 
salts  or  even  caffein  and  similar  substances. 

The  magnesium  sulpliate  is  dried  over  a  water 
bath,  powdered  and  mixed  with  powdered  citric 
and  tartaric  acids,  then  with  the  sodium  bicarbon- 
ate; the  mixture  is  heated  to  about  95°  C.  in  a 
dish  placed  in  an  oven  until  it  becomes  moist ;  it  is 
then  rubbed  through  an  ordinary  tinned  iron  sieve 
(which  fomis  it  into  granules).  Those  are  then 
dried  at  a  temperature  of  54°  C. 

Does  it  seem  credible  that  any  pharmacist  is  un- 
able to  make  so  simple  a  preparation  as  that  ? 

Many  of  the  nostrums  that  are  offered  to  physi- 
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(ians  as  effervescent  saline  mixtures  are  not  even 
granulated,  and  some  of  them,  at  least,  depend  en- 
tirely on  the  use  of  the  cheaper  tartaric  acid  and 
sodium  bicarbonate  to  produce  effervescence.  Mix- 
tures of  this  kind  can  be  prepared  extemporane- 
ously quite  as  readily  as  the  frequently  prescribed 
li(iuid  preparations. 

Constipation  is  by  far  tlie  most  common  com- 
plaint of  those  who  live  in  cities.  While  the 
rational  treatment  consists  in  attention  to  the  diet 
and  other  hygienic  measures,  for  the  most  part, 
it  is  so  much  easier  to  read  one  of  the  innumer- 
able advertisements  which  depict  the  terrible  eon- 
sequences  of  constipation,  and  the  one  certain 
means  of  escape  therefrom,  that  the  credulous  are 
all  too  frequently  inclined  to  accept  such  state- 
ments as  true. 

Any  attempt  merely  to  enumerate  the  nostrums 
of  this  typo  involves  one  in  immediate  difficulties, 
l)ceaiiso  of  the  enormous  number  of  those  adver- 
tised to  tlie  public,  while  those  of  this  type  adver- 
tised to  2)hysieians  are  scarcely  less  numerous. 

The  principal  purgative  salts  and  their  indica- 
tions are  so  well  known  that  we  shall  confine  our- 
selves mainly  to  enumerating  some  of  them,  \vith 
suggestions  for  the  forms  in  which  they  are  avail- 
able, and  a  few  of  the  coml)inations  which  may  be 
found  useful.  AYe  shall  have  occasion  to  contrast 
the  well-known  actions  of  these  drugs  with  the 
absurd  claims  made  for  some  of  the  nostrums 
which  they  compose. 

Magnesii  Sulphas. — U.  S.  P. — Epsom  Salt 
(by  which  name  it  is  most  widely  known)  is  so 
called  because  it  was  formerly  obtained  by  evapor- 
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ating  the  water  of  Epsom  Springs.  It  is  one  of  the 
chief  constituents  in  many  famous  purgative 
waters,  such,  for  instance,  as  the  Hunyadi  of  Hun- 
gary. 

Average  dose:  15  gm.  (4  drams). 

Magnesii  Sulphas  Effervescens. — U.  S.  P. 
— ^^(Its  preparation  has  been  detailed.) 

Average  dose:  15  gm.  (4  drams). 

Magnesii  Carbonas. — ^U.  S.  P. — A  bulky, 
white,  colorless  and  nearly  tasteless  powder,  which 
is  insoluble  in  ordinary  solvents. 

Average  dose:  3  gm.  (45  grains). 

Magnesii  Oxidum. — ^IT.  S.  P. — This,  commonly 
called  magnesia,  or  calcined  magnesia,  closely  re- 
sembles the  carbonate  in  its  several  properties. 

Average  dose:   2  gm.  (30  grains). 

Magnesii  Oxidum  Ponderosum. — ^U.  S.  P. — 
This  differs  from  the  preceding  only  in  being  more 
dense,  and  therefore  requiring  a  less  bulky  dose. 
It  was  formerly  known  as  Husband^s,  also  as 
Henry's,  magnesia. 

Average  dose:  2  gm.  (30  grains). 

Liquor  Magnessi  Citratts. — IJ.  8.  P. — Tliis, 
almost  always  called  "citrate  of  magnesia,^'  is  one 
of  the  most  agreea])le  of  the  purgative  prepara- 
tions, but  it  does  not  keep  well,  and  the  freshly 
prepared  solution  should  therefore  be  ordered. 

Average  dose  (as  purgative)  :  360  c.c.  (one  bot- 
tle). 

Magnesium  carbonate  is  frequently  employed  as 
an  ant-acid;  the  oxids,  light  and  heavy,  are  ant- 
acid and  laxative.  Tlie  oxids  should  be  given  witli 
a  large  excess  of  water.  They  are  much  used  for 
children. 
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PoTASsii  ET  SoDii  Tartras.— U.  S.  P. — This  is 
commonly  called  Kochelle  Salt  because  it  was  first 
manufactured  in  the  city  of  Koclielle.  It  was  dis- 
covered by  a  pharmacist  named  Seignette  and  is 
often  called  Seignette  salt  by  the  French. 

Average  dose:   8  gni.  (120  grains). 

PuLvis  Effervescens  Co]srposiTUS. — U.  S.  P. 
— Seidlitz  powder  is  the  form  in  which  Eochelle 
salt  is  most  often  used. 

SoDii  PHOsniAS. — U.  S.  P. — This  has  come 
into  very  general  use  of  late  years  in  the  treatment 
of  chronic  constipation,  and  it  is  popularly  be- 
lieved to  exert  a  special  influence  on  the  liver.  It 
is  soluble  in  about  six  parts  of  water. 

Average  dose:  2  gm.  (30  grains). 

SoDii  Phosphas  Effervescens. — ^U.  S.  P. — 
This  is  much  more  pleasant  to  take  than  the  ordi- 
nary sodium  phosphate,  of  which  it  contains  20 
per  cent. 

Average  dose:  8  gm.  (120  grains). 

SODII  PlIOSPIIATUS   EXSICCATUS. — U.    S.   P. 

Average  dose:   1  gm.  (15  grains). 

A  preparation  so  well  known  as  sodium  phos- 
phate requires  little  therapeutic  notice,  but  we 
wish  to  offer  some  suggestions  as  to  the  form  in 
which  it  is  available. 

The  effervescent  salt  leaves  little  to  be  desired 
when  one  wishes  to  employ  it  as  a  laxative,  but  it 
is  not  well  adapted  for  use  with  hot  water. 

Wo  give  l)elow  several  examples  of  its  combina- 
tion. In  one  of  these  lithium  citrate  is  used.  Of 
course,  these  combinations  may  be  endlessly  varied, 
using  the  dried  magnesium  sulphate,  for  instance, 
instead  of  the  dried  sodium  phosphate. 
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Caffein  is  often. used  with  effervescing  salts,  and 
this  or  other  similar  substances  may  be  incorpo- 
rated without  materially  changing  the  formulas. 

IJ.    Lithii  citratis    3i  4| 

Sodii   phosph Sviii  30| 

Sodii  bicarb   3x  40 

Acidi  tartarici   ;3vi  25| 

The  dose  of  this  is  about  4  gm.  (60  grains). 

For  use  with  hot  water  the  following  extem- 
poraneously-prepared mixture  is  preferable  to  the 
official  effervescent  salt : 

IJ.    Potassii   bitart 3x      40 

Sodii  bicarb 3v      20 

Sodii  phosph.  exsic 3x      40 

The  dose  of  this  preparation  is  the  same  as  that 
of  the  one  preceding  it.  In  case  a  more  alkaline 
mixture  is  desired  the  amount  of  sodium  bicarbon- 
ate may  be  slightly  increased  and  the  potassium 
bitart  rate  correspondingly  decreased. 

Liquor  Sodii  Phosphatis  Compositus. — ^U. 
S.  P. — One  c.c.  represents  1  gram  of  sodium  phos- 
phate. 

Average  dose:  8  c.c.  (2  fluidrams). 

To  make  this  solution,  the  Pharmacopeia  directs 
that  100  gm.  of  sodium  phosphate  and  4  gm.  of 
sodium  nitrate  be  triturated  togetlier  in  a  mortar 
with  13  gm.  of  citric  acid  until  completely  lique- 
fied, then  sufficient  water  is  to  be  added  to  make 
the  product  measure  100  c.c. 

Although  this  requires  no  more  skill  than  the 
weighing  of  the  salts,  the  Alta  Chemical  Company 
pretends  that  it  thus  secures  "An  Ideal  Neive 
Tonic,  Laxative,  Analgesic !  Stimulant  of  Gland- 
ular Function,  adjuvant  to  all  organic  remedies 
indicated  in  the  organism !  relieving  Hepatic  Con- 
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gestion,  supporting  Sexual  Power,  regulating  both 
excretion  and  secretion  on  a  normal  physiologic 

basis!" 

'Jlie  indications  enumerated  need  not  be  re- 
repeated  in  full,  but  as  an  example  of  the  misrep- 
resentation practiced  by  this  firm  we  quote  the 
following:  "P^specially  reliable  as  a  painless  cure 
for  tlie  Morphin  Habit!''  Rheumagon,  consist- 
ing of  sodium  io'did  and  sodium  phosphate,  is  "a 
specific  in  all  cachetic  diseases." 

Does  this  insolent  company  suppose  that  we  are 
bereft  of  every  vestige  of  intelligence  when  it  per- 
sists in  making  such  statements? 

It  must  be  evident  to  the  least  observant  that 
we  are  drifting  far  from  tlie  safe  course  in  thera- 
peutics when  men,  who  have  not  sufficient  knowl- 
edge to  avoid  absurdities  so  glaring  that  they  be- 
come apparent  on  the  first  appeal  to  reason,  ex- 
ploit our  profession  and  use  us  to  dupe  the  public. 
Are  we  to  continue  in  this  degrading  position  or 
are  we  to  assert  our  independence  and  demand 
common  sense,  at  least,  from  those  who  seek  to 
serve  us?  The  arrogance  of  the  nostrum  vendors 
under  the  cloak  of  servility  is  becoming  insupport- 
able, and  physicians  should  no  longer  tolerate  such 
abuses. 

MEHCURIALS. 

Despite  the  widespread  use  of  the  mercurials, 
their  mode  of  action  remains  a  prol)lem.  Some 
authorities  assert  that  calomel  must  be  contro- 
verted into  the  oxid,  others  that  small  amounts  of 
the  bichlorid  are  formed,  and  that  this  is  the  active 
agent.  The  efHect  on  tlie  organism  is  not  less  a 
matter  of  dispute;    i^harmacologists  usually  deny 
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that  it  causes  an  increase  of  bile-flow,  as  experi- 
ments, made  by  careful  observers,  on  both  man 
and  animals  with  biliary  fistula,  have  failed  to 
demonstrate  any  increase.  Calomel  acts  as  an  an- 
tiseptic and  the  bile  is  thus  protected  from  decom- 
position, while  the  increased  peristalsis  affords  less 
time  for  its  absorption.  Some  of  the  older  clin- 
icians, however,  still  hold  to  the  theory  that  it 
really  does  increase  the  amount  of  bile  secreted  by 
the  liver.  However  calomel  may  act,  it  is  the  best 
remedy  we  possess  for  that  form  of  indigestion  and 
constipation  which  is  frequently  called  "bilious- 
ness." 

Hydrargyrum  Cum  Creta. —  U.  S.  P. — Gray 
Powder. — This  contains  38  per  cent,  of  mercury 
(metallic)  mechanically  mixed  with  clarified 
honey  and  prepared  chalk. 

Average  dose:  0.25  gm  (4  grains). 

Massa  Hydrargyrt. — ^U.  S.  P. — The  well- 
known  ^HdIuc  mass"'  contains  33  per  cent,  of  mer- 
cury (metallic)  combined  with  glycyrrhiza,  althea, 
glycerin,  and  honey  of  rose. 

Average  dose:  0.25  gm.  (4  grains). 

Hydrargyri  Chloridum  Mite. — ^U.  S.  P. — 
Calomel  is  required  by  the  Pharmacopeia  to  con- 
tain at  least  99.5  per  cent,  of  pure  mercurous 
chlorid. 

There  is,  perhaps,  no  drug  which  is  better 
known  than  calomel,  and  we  can  afford  to  give  it 
space  in  inverse  proportion  to  its  importance. 

Ayerage  dose  (as  a  laxative)  :  0.12  gm.  (2 
grains). 

Mercury  and  chalk,  commonly  called  gray  pow- 
der, does  not  occasion  so  much  nausea  as  the  other 
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iiiercu rials  in  common  use,  and  is  usually  pre- 
ferred for  children  who  suffer  with  indigestion  and 
constipation  with  considerable  intestinal  putrefac- 
tion. 

Tlie  mercurials  are  contraiudicated  in  chronic 
conditions,  such  as  hihcrculosis,  and  in  the  latter 
months  of  ])regnancy.  The  use  of  calomel  as  a 
diuretic  luis  been  mentioned,  and  while  Wood  pro- 
nounces it  useful  in  chronic  parenchymatous 
nephritis,  others  maintain  that  it  is  injurious,  and 
Sollmann  has  recently  suggested  that  great  con- 
servatism should  be  exercised  in  its  employment. 
At  any  rate,  it  should  not  be  used  merely  for  its 
purgative  effect  when  nephritis  exists,  or  only  with 
great  caution. 

SuLPiiuii  Pinx'iPiTATUM. — IT.  S.  P. — Sulphur 
SUBL1.MATU.M. — U.  S.  P. — and  Sulphur  Ijotum. 
U.  S.  P. — These  are  the  three  forms  in  which  Sul- 
pliur  is  now  official.  Eitlier  the  sublimed  or  the 
waslu^d  may  l)e  used  as  a  laxative.  1'he  sulphur  is 
slowly  converted  in  the  intestine  into  the  sulphid 
of  sodium  only  to  a  small  extent,  which  stimulates 
peristalsis,  while  the  greater  part  of  the  sulphur 
remains  insoluble  and  acts  niechauically — merely 
by  its  bulk.  Washed  sulphur  is  an  ingredient  of 
compound  powder  of  glycyri'biza.  Precipitated 
sulphur  is  a  very  line  ])owder,  and  consequently  it 
is  converted  much  more  quickly  into  the  sulphid 
of  sodium,  giving  rise  to  irritation,  hence  it  is  not 
used  as  a  laxative. 

Since  uuuiy  of  the  symptoms  resulting  from  in- 
digestion and  constipation  were  formerly  attrib- 
uted to  a  deiiciency  in  the  formation  of  bile,  agents 
were  sought  which   would  increase   its  secretion. 
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Many  of  the  purgatives  now  in  common  use  were 
supposed  to  possess  this  property,  but  the  only 
agent  which  has  been  shown  by  experiment  to  in- 
crease the  secretion  notably  is  bile  itself. 

Philip  Shaffer  recently  gave  a  woman  with 
biliary  fistula  about  20  gms.  (5  drams)  of  the 
purified  ox  bile  in  three  days,  resulting  in  a  notable 
increase  of  bile  secretion. 

This  can  scarcely  be  considered  as  a  stimulation 
of  the  liver  to  increased  production  of  the  bile,  for 
it  seems  probable  that  the  ingested  bile  was  ab- 
sorbed and  again  excreted  by  the  liver.  Even 
though  this  function  of  the  liver  were  increased 
there  is  no  evidence  that  a  corresponding  increase 
in  the  other  functions  occurs.  In  any  event  the 
official  dose  of  bile  is  too  insignificant  to  exert 
any  notable  effect  on  the  total  amount  for  the 
twenty-four  hours,  since  a  healthy  adult  normally 
secretes  about  500  c.c.  in  that  period. 

The  patient's  general  condition  seemed  to  be  l)iit 
little  affected  by  the  absence  of  l)ile  from  tlie  in- 
testine, but  fats  were  not  so  well  borne  as  in  a  nor- 
mal person.  This  but  confirms  the  experience  of 
other  observers,  and  in  this  liglit  cholagogiios  lose 
much  of  their  importance. 

The  precise  role  played  -by  bile  beyond  the  split- 
ting of  fats  is  still  a  moot  point. 

In  this  connection  it  may  ha  mentioned  that  the 
mineral  acids,  particularly  the  dilute  nitro-hydro- 
chloric,  have  been  much  used  for  their  supposed 
cholagogue  action;  this  is  too  slight  to  give  them 
practical  value,  but  they  are  useful  in  many  con- 
ditions for  which  a  deficiency  of  bile  is  supposed 
to  be  the  cause. 
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Fel  Bovis.— U.  S.  p.— The  fresh  bile  of  the  ox 
is  used  only  in  the  form  of: 

Fel  Bovis  Puriftcatum:. — ^U.  S.  P. — Its  use 
has  already  l)een  mentioned. 

Average  dose :  0.5  gm. 

ATROPIN. 

The  action  of  atropin  in  the  intestine  is  still  a 
matter  of  dispute.  It  is  well  kno^^n  that  direct 
applications  to  the  serous  surface  inhibit  reflex 
])eristalsis,  but  it  has  been  maintained  that  very 
small  amounts  in  the  lumen  increase  peristalsis. 
The  seat  of  action  is  not  known,  but  presumably 
it  is  on  the  musculature  of  the  intestinal  wall.  It 
may  l)e  that  it  tends  to  lessen  local  constriction 
which  would  interfere  with  peristalsis;  at  any  rate 
tlie  addition  of  small  amounts  of  atropin  or,  bet- 
ter still,  extract  of  belladonna,  to  some  of  the 
laxatives,  as  in  the  compound  laxative  pills,  seems 
to  bo  distinctly  beneficial. 

PIIEXOLPllTHALEIX. 

Phenol })litlialcin  is  not  official  as  a  medicinal 
substance,  but  is  mentioned  in  tlie  Pharmacopeia, 
in  the  list  of  reagents  and  test  solutions,  as  an  indi- 
cator in  acidimetry. 

It  has  attracted  some  attention  of  late  as  a  laxa- 
tive. Tn  combination  witli  soap  and  salicylic  acid 
it  is  b(Mn<j:  widely  advertised  under  the  name  of 
^'Probilin.'^^ 

1.  The  proprietors  of  probilln  quote  Dr.  W.  Bauermeister 
of  llriinswick,  Germany,  as  authority  for  the  assertion  that 
salicylic  acid  and  sodium  oleate  are  the  most  powerful 
cholagogues.  This  is  not  in  accord  with  the  generally  ac- 
cepted opinion  of  tlierapeutists.  The  same  authority  states 
that  he  had  the  two  drugs  put  up  in  pills  containing  1% 
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GLYCERIN. 

Glycerinum. — U.  S.  P. — Glycerin,  or,  as  it  is 
more  properly  designated,  glycerol,  is  frequently 
used  in  place  of  the  ordinary  form  of  enema  as  a 
rectal  injection  for  the  purpose  of  producing  a 
rapid  evacuation  of  the  content  of  the  lower  bowel. 

For  the  usual  form  of  glycerin  injection  from 
4  to  15  c.c.  (1  to  4  fluidrams)  are  diluted  with  an 
equal  portion  of  water  and  injected  with  a  rectal 
syringe. 

SupposiTORiA  Glycerini. — ^U.  S.  P. — Supposi- 
tories of  glycerin  are  generally  preferred  to  other 
forms  of  administering  glycerin.  As  now  of- 
ficial they  contain  approximately  3  grams  (45 
grains)  each  of  glycerin  gelatinized  by  means  of 
a  hard  soap,  made  from  stearic  acid  and  sodium 
carbonate. 

While  there  is  considerable  difference  of  opin- 
ion as  to  how  glycerin  acts  when  used  locally  in 
the  rectum,  it  is  generally  supposed  that  its  action 
is  in  part  mechanical  and  in  part  due  to  a  peri- 
stalsis occasioned  by  the  irritation  of  the  mucous 
membrane  of  the  rectum,  produced  by  the  hygro- 

grains  of  each,  adding  menthol  and  phenolphthalein  as  anal- 
eptics and  to  mildly  stimulate  intestinal  activity. 

From  a  chemical  examination  of  probilin  pills,  made  for 
the  Council  on  Pharmacy  and  Chemistry  of  the  American 
Medical  Association  {Jour..  A.  M.  A.,  August  24,  1907,  page 
702),  it  appears  that  the  true  composition  of  this  prepara- 
tion differs  materially  from  the  formula,  as  published  at 
that  time,  and  is  about  as  follows : 

Phenolphthalein,  0.008 ;  sodium  salicylate,  0.01 ;  sodium 
oleate  and  free  oleic  acid,  0.10 ;  menthol,  0.01 ;  moisture. 
0.006 ;  dusting  powder,  0.065. 

The  dusting  powder  appears  to  be  made  up  of  lycopodium, 
licorice    and    charcoal. 

Under  date  of  Oct.  5,  1907,  Messrs.  Sobering  and  Olatz 
publish  a  revised  formula  for  probilin,  which  practically 
agrees  with  the  analysis  as  given  above. 
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scopic  properties  of  the  glycerin.  Authorities  gen- 
(»rally  agree  that  while  the  occasional  use  of  glyc- 
erin in  the  rectum  is  devoid  of  harm,  that  the  per- 
sistent or  the  continued  use  is  injurious  to  the 
mucous  membrane  of  the  rectum. 

TREATMENT    OF    CONSTIPATION. 

First  in  the  treatment  of  constipation,  for  which 
purgatives  are  well-nigh  universally  employed, 
stands  diet.  By  this  means  alone  a  very  large  pro- 
portion of  cases  of  chi-onic  constipation  might  be 
cured.  It  should  contain  a  certain  amount  of  in- 
digestible residue,  contrary  to  popular  belief,  and 
if  the  patient,  in  addition  to  correcting  the  diet, 
takes  a  fair  amount  of  exercise  in  the  open  air 
and  goes  regularly  to  stool,  but  little  purgative 
medicine  will  be  needed.  It  should  be  remem- 
b(M-ed  that  a  glass  of  cold  water,  alone,  taken  on 
^isinl,^  will  often  act  as  a  laxative. 

Such  si  111  pie  remedies  should  always  be  tried  be- 
fore resorting  to  drugs  in  chronic  constipation, 
since  the  habit  of  taking  laxatives  is  easily  formed, 
hut  not  so  easily  abandoned. 

Hydragogue  cathartics  are  sometimes  used  in 
dropsy  and  to  alford  relief  for  the  kidney. 

The  excessive  developmont  of  bacterial  poisons 
in  the  intestine  and  their  absorption  into  the  blood 
i-ause  symptoms  varying  from  mere  lassitude  to 
profound  shock.  Purgatives  sweep  the  bacteria 
and  their  poisons  from  the  canal. 

Diarrhea,  due  to  the  presence  of  irritating  mat- 
ter, such  as  undigested  and  fermenting  food,  is 
often  promptly  relieved  by  a  saline  purge.  Saline 
purgatives  are  also  useful  in  reducing  fever,  but 
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they  are  not  suited  to  cases  of  the  asthenic  type, 
because  of  the  exhaustion  which  they  produce. 

The  preparations  of  the  crude  vegetable  catliar- 
tics  are  usually  but  sliglitly  soluble  in  water  and 
dilute  acids,  but  readily  soluble  in  alkalies;  they 
are,  therefore,  not  absorbed  from  the  stomach  to 
any  great  extent,  but,  being  soluble  in  the  intes- 
tinal contents,  they  act  by  irritating  the  bowel. 
They  are  much  slower  than  salines  in  their  action, 
producing  evacuation  of  the  intestine  usually  only 
after  from  five  to  sixteen  hours  with  moderate 
doses.  These  facts  are  of  much  importance  in 
choosing  a  purgative  when  there  is  inflammation 
of  the  intestine  or  other  abdominal  organs,  as  well 
as  in  pregnancy,  since  the  irritation  of  the  more 
drastic  cathartics,  by  extending  to  the  gravid 
uterus,  may  induce  premature  expulsion  of  the 
fetus. 


CHAPTEH    XVIII. 

KMMKXAC^OGUES  AXl)  ANTISPASMODICS. 

Several  groups  of  agents  will  be  considered  in 
this  chapter,  since  each  group  scarcely  deserves  a 
separate  chapter  in  this  book.  Not  that  many 
pages  of  medical  literature  have  not  been  devoted 
to  each  subject,  but  because  their  importance  is 
such  that  they  should  be  especially  studied  in  more 
comprehensive  works. 

EMMENAGOGUES. 

Kmmenagogues  are  agents  which  stimulate  the 
menstrual  flow,  if  they  are  given  at  the  menstrual 
period,  and  whieli  act  as  ecbolics  or  oxytocics  when 
given  during  pregnancy  or  at  term. 

Drugs  wliicli  are  irritant  to  the  gastrointestinal 
canal,  sueli  as  aloes  and  the  drastic  i)urgatives,  as 
well  as  quinin,  castor  oil  and  a  number  of  other 
substances,  are  often  given  at  term  to  induce  labor, 
lleat  in  the  form  of  hip  baths  and  vaginal  douches, 
and  counterirritants,  such  as  mustard,  are  useful 
as  emmenagogues  but  not  as  ecbolics. 

Various  volatile  oils  and  cantharidin  are  fre- 
quently used  with  criminal  intent,  but  these  may 
cause  death  without  expelling  the  fetus. 

ERGOT. 

Ergot  is  a  fungus  of  very  couiplex,  and  probably 
variable,  composition  which  has  thus  far  defied 
successful  analysis.     Active  principles  can  be  iso- 
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lated  from  ergot,  in  a  pure  state,  only  with  diffi- 
culty or  not  at  all,  and  the  constituents  so  far  ex- 
amined are  not  very  stable. 

Of  the  numerous  substances  that  have  been  iso- 
lated from  ergot  there  are  but  three  that  have  re- 
ceived widespread  recognition.  These  are  ergotinic 
acid,  cornutin  and  sphacelotoxin.  Even  these  are 
probably  compounds  or  mixtures  which  differ 
somewhat  in  their  behavior.  Since  they  are  gen- 
erally recognized  as  representing  the  activities  of 
ergot  their  actions  may  be  briefly  considered. 

Ergotinic  acid  is  a  saponin-like  substance  which 
is  decomposed  in  the  gastrointestinal  canal,  hence 
its  action  is  merely  local,  being  an  irritant  when 
the  drug  is  given  by  the  mouth.  It  is  depressant 
to  the  nervous  system  when  injected  into  the  blood, 
and  as  it  does  not  participate  in  the  medicinal  ac- 
tion of  ergot,  preparations  of  ergot  intended  for 
subcutaneous  injection  should  be  freed  from  it. 

Cornutin  is  also,  probably,  a  compound,  but  is 
usually  spoken  of  as  an  alkaloid.  Its  action  is  al- 
most exclusively  on  the  medulla,  whether  tlie  prep- 
aration is  injected  or  given  by  the  mouth.  Hie 
isolated  principle  causes  a  rise  of  blood  pressure* 
and  increased  peristaltic  movement  of  the  uterus. 
Kobert  attributes  the  power  to  cause  gangrene  to 
this  substance,  and  latterly  he  suggested  that  it 
helps  to  expel  the  fetus.  Large  doses  of  cornutin 
cause  convulsions. 

Sphacelotoxin  is  not  stable,  l)ut  in  certain  com- 
binations it  is  fairly  so.  It  causes  constriction  of 
the  blood  vessels  and  results  in  gangrene  in  parts 
of  certain  animals,  as  in  the  comb  and  wattles  of 
the  rooster.     Since  this  appears  to  be  the  active 
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ecbolic  principle  of  ergot,  the  action  on  the  roost- 
er's comb  and  wattles  affords  an  easy  method  of 
testing  its  physiologic  activity.  Ergot  deteriorates 
very  rapidly,  and  commercial  preparations  of  it 
are,  necessarily,  very  variable.  A  good  prepara- 
tion, however,  is  much  more  stable  than  is  the 
drug  itself,  hence  preparations  once  tested  may  be 
depended  on  for  a  number  of  years. 

The  physiologic  test  is  so  simple  that  any  physi- 
cian may  apply  it,  and  the  importance  of  having  a 
reliable  preparation  is  so  obvious  that  we  give  the 
method  that  is  ordinarily  followed  in  testing  a 
fluidextract  of  ergot. 

A  rooster  with  a  bright  red  comb  and  wattles 
is  chosen  and  5  c.c.  of  the  fluidextract  is  injected 
subcutaneously,  or  it  may  be  added  to  crumb  of 
broad,  made  into  a  paste  and  pushed  down  the 
craw  with  the  finger.  Within  an  hour  or  more  the 
tips  of  til 0  comb  and  wattles  are  found  to  be  much 
cooler  than  before  the  injection;  the  color  changes 
from  ])riglit  red  to  dark  (venous)  and  may  become 
1)1  ack.  The  rooster  may  become  drowsy  and  refuse 
food  for  a  few  days.  Tf  unsuccessful,  the  experi- 
ment should  be  repeated  on  another  rooster  before 
condemning  the  preparation,  as  some  roosters  are 
not  susceptible. 

Tt  is  obvious  that  when  ergot  is  taken  by  the 
stomach  the  systemic  action  is  due  to  the  cornutin 
and  sphacelotoxin,  of  which  the  latter  is  probably 
much  the  more  important. 

The  use  of  ergot  for  internal  hemorrhage,  except 
from  the  uterus,  is  irrational  so  far  as  may  be 
judged  from  pharmacologic  experiments.  AVhile 
the  results  of  different  investigators  of  ergot  and 
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its  derivatives  are  far  from  uniform,  many  of  the 
discrepancies  that  have  been  noted  may  be  ex- 
plained by  differences  in  the  substances  used,  due 
either  to  the  method  of  preparation,  natural  de- 
terioration of  the  crude  drug  or  to  variations  in 
normal  constituents.  It  must  also  be  remembered 
that  many  of  the  experiments  that  are  recorded 
were  made  by  injecting  the  drug  into  the  vein, 
whereby  the  action  of  ergotinic  acid  is  brought  out 
more  prominently,  which  is  not  the  case  with  sub- 
cutaneous or  intramuscular  injections  or  oral  ad- 
ministration. 

There  can  be  little  doubt  that  when  ergot  is 
administered,  just  after  the  head  of  the  child 
emerges,  its  active  constituents  will  be  absorbed 
from  the  stomach  and  will  tend  to  lessen  the  dan- 
ger from  postpartum  hemorrhage  by  causing  the 
uterus  to  contract  firmly. 

The  value  of  ergot  as  an  ecbolic  has  been  ques- 
tioned, and  many  careful  obstetricians  advise  that 
it  be  given  only  after  the  expulsion  of  the  placenta, 
lest  the  uterus  contract  firmly  upon  it  and  prevent 
extrusion.  If  the  drug  is  given  before  the  placenta 
is  expelled,  large  doses  at  least  must  be  avoided. 

Large  doses,  given  in  the  early  stages  of  labor, 
have  resulted  in  tonic  contraction  and  rupture  of 
the  uterus.  Quinin  is  a  much  safer  drug  to  pro- 
duce strong  uterine  contractions,  since  tetanic  con- 
traction does  not  follow  its  use.  The  results  of 
different  investigators  with  hydrastinin  are  con- 
tradictor}\ 

Various  modifications  of  the  official  preparations 
of  ergot  have  been  put  on  the  market,  but  it  seems 
hardly  necessary  to   reiterate  that  any   of  these 
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should  be  carefully  tested  rather  than  that  we 
should  rely  too  implicitly  on  the  statements  of  the 
manufacturers,  particularly  when  these  are  com- 
paratively unknown  to  the  physician.  Some  of  the 
more  reputable  firms  now  test  their  fluidextract  of 
ergot  before  sending  it  out,  and  while  it  must  be 
admitted  that  this  test  is  qualitative  rather  than 
quantitative,  it  does  assure  a  reasonably  safe  guide 
for  uniformity. 

Ergot  and  its  preparations  are  official  as 

Ergota. — ^U.  S.  P. — The  sclerotium  of  Claviceps 
purpurea,  replacing  the  grain  of  rye.  On  account 
of  the  variable  nature  of  the  drug  itself,  particu- 
larly in  the  form  of  powder,  it  is  now  seldom  used 
in  this  form. 

Average  dose:   2  gms.  (.30  grains). 

ExTRACTUM  P]R00T.E. — TJ.  S.  P. — This  is  really 
a  purified  extract  and  represents  eight  times  its 
weight  of  tlie  crude  drug.  It  includes  a  small 
])r()])ortioii  of  sodium  clilorid  and  about  10  per 
cent.,  by  weight,  of  glycerin.  A  somewhat  similar 
|)re])aralion,  without  tlie  glycerin,  is  known  in 
England  as  "ergotin."' 

Average  dose:   0.25  gni.  (4  grains). 

FLUiDEXTnACTu:\[  Ergot.e. — TJ.  S.  P. — Fluid- 
extract  of  ergot  is  directed  to  be  made  with  diluted 
alcoliol  containing  2  per  cent,  of  acetic  acid. 

Average  dose:   2  c.c.  (30  minims). 

Vixu-M  Ergot.1'1. — U.  S.  P. — Wine  of  ergot,  as 
now  official,  is  a  simple  dilution  of  twenty  parts  of 
ilnidextract  of  ergot  witli  a  sufficient  quantity  of 
fortified  white  wine  to  make  100  parts. 

Average  dose:  8  e.e.  (2  finidrams). 
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Of  tlio  many  drugs  that  have  been  suggested  as 
substitutes  for  ergot  but  two  need  be  mentioned. 

Com  Smut,  Ustilago,  was  at  one  time  official 
in  this  country.  Besembling  ergot  in  origin,  it 
was  thought  to  have  similar  uses;  clinical  expe- 
rience, as  well  as  pharmacologic  investigations, 
however,  showed  that  it  was  sometimes  quite  inert. 

GossYni  Cortex. — IT.  S.  P. — The  dried  bark 
of  the  root  of  Gossypium  herhacetim  was,  formerly 
at  least,  asserted  to  have  uses  similar  to  those  of 
ergot.  It  has  been  shown  to  have  little  or  no  effect 
on  animals,  and  more  careful  clinical  observation 
will  probably  demonstrate  that  its  further  continu- 
ance as  an  official  drug  is  not  warranted.  A  fluid 
extract,  formerly  official,  has  been  discontinued. 

The  treatment  of  excessive  menstruation  de- 
mands the  consideration  of  the  underlying  cause. 
It  may  be  the  result  of  anemia,  in  which  case  diet 
and  the  use  of  hematinics  will  prove  useful,  or 
general  tonics  may  be  required. 

The  treatment  of  hysteria  has  long  depended 
largely  on  a  number  of  substances,  usually  classed 
as  antispasmodics,  that  differ  widely  in  composi- 
tion and  agree  mainly  in  possessing  a  disagreeable 
odor,  to  which  Sollmann  attributes  their  efficiency. 

Their  pharmacologic  action  gives  no  clue  to 
their  clinical  use,  but  we  must  accept  clinical  ex- 
perience as  having  established  their  value.  It  is 
in  precisely  such  conditions,  where  scientific  medi- 
cine must  often  confess  itself  ignorant,  that  the 
charlatan  and  the  nostrum-maker  find  their  great- 
est opportunities.  While  it  must  be  considered  as 
extremely  improbable  that  ignorant  unscientific 
men  should  solve  mvsteries  which  have  baffled  the 
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most  careful  observers,  even  a  superficial  review  of 
the  following  list  of  official  substances  will  reveal 
thorn  as  being  the  active  ingredients  in  a  number 
of  nostrums  that  have  been  widely  used  and  are 
piill  ]>opular  with  medical  men  as  well  as  the  laity. 

OFFICIAL    ANTISPASMODICS. 

AsAF(KTiDA. — IT.  S.  P. — This  drug  has  long 
l)Oon  j)opular  as  a  condiment  and  as  a  carminative. 
Tts  use  as  an  antispasmodic  is  probably  of  later 
origin. 

Average  dose:  0.25  gm.  (4  grains). 

The  ofTicial  preparations  are:  the  pill,  tincture 
and  enuilsion  of  asafetida,  enumerated  under  stom- 
ach ios> 

SuMBUL.  —  IT.  S.  P.  —  This  drug,  commonly 
known  as  musk  root,  consists  of  the  dried  rhizome 
and  root  of  an  undetermined  plant,  probably  of 
tlie  family  Vinhcllifera. 

Average  dose:   2  gms  (30  grains). 

Coming  from  Central  Asia,  the  home  of  the 
nuisk  (leer,  and  having  an  odor  somewhat  sugges- 
iiv(»  of  musk,  tliis  drug  was  early  seized  upon  by 
the  manufacturers  of  nostrums  as  offering  good 
])()ints  for  commercial  exploitation.  Apart  from 
its  rather  unpleasant  odor,  due  to  a  volatile  oil, 
a  resin  and  a  trace  of  valeric  acid,  tliis  drug  does 
not  a])])ear  to  offer  any  particular  reasons  for  its 
continued  popularity. 

The  olhcial  preparations  are  : 

FLUiDKXTUACTUiyr  SuMBUL. — V.  S.  P. — Tliis  is 
made  with  a  menstruum  containing  75  per  cent,  of 
alcohol. 

Average  dose:   2  c.c.  (30  minims). 
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ExTRACTCJM  SuMBUL. — U.  S.  P. — This  is  di- 
rected to  be  made  by  concentrating  the  fluidextract. 

Average  dose:  0.25  gm.  (4  grains). 

Vjbuknum  Opulus.  —  U.  S.  P.  —  Viburnum 
Opulus,  or  cramp  bark,  is  another  drug  that  has 
been  freely  exploited  by  makers  of  proprietary  rem- 
edies, by  whom  ridiculously  incongruous  properties 
have  been  claimed  for  it.  Careful  chemical  exam- 
ination, on  the  part  of  a  number  of  investigators, 
shows  that  it  contains  a  bitter,  somewhat  resinous, 
principle  and  a  trace  of  valeric  acid. 

Average  dose:  2  gms.  (30  grains). 

The  only  official  preparation  is 

Fluidextractum  Viburni  Opuli. — ^U.  S.  P. — 
This  is  directed  to  be  made  with  a  menstruum  con- 
taining two  parts  of  alcohol  and  one  part  of  water. 

Average  dose:  2  c.c.  (30  minims). 

The  National  Formulary  contains  several  prepa- 
rations of  a  complex  nature,  neither  better  nor 
worse  than  the  numerous,  more  or  less  similar 
trade  articles  which  are  so  widely  advertised  in 
medical  as  well  as  lay  journals,  and  which  they 
are  designed  to  replace.  One  of  these,  the  use  of 
which  is  not  recommended,  is 

TiNCTURA  Viburni  Opuli  Composita. — N.  F. 
— This  represents  in  each  average  dose  (4  c.c.  =  1 
fluidram)  0.25  gm.  (4  grains)  each  of  viburnum 
opulus  and  dioscorea  (wild  yam)  with  scuttellaria 
and  aromatics. 

Viburnum  Prunifolium. — U.  S.  P. — This  is 
officially  described  as  the  dried  bark  of  the  root  of 
Viburnum  prunifolium  or  of  Viburnum  lentago. 
This  drug  has  been  exploited  for  the  same  pur- 
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poses  and  in  much  the  same  way  as  viburnum  op- 
ulus. 

Average  dose:  2  gms.  (30  grains). 

Fluidkxtractum  A^iBURxr  Pruxifolii. — U.  S. 
P. — 'J'his  preparation,  like  the  corresponding  prep- 
aration of  viburnum  opulus,  is  made  with  a  men- 
struum containing  two  parts  of  alcohol  and  one 
part  of  water. 

Average  dose:   2  e.c.  (30  minims). 

Valeriana. — V,  S.  V. — A'alerian,  as  now  offi- 
cial, consists  of  the  dried  rhizome  and  roots  of 
Valeriana  officinalis.  This  drug  has  been  in  con- 
tinued use  in  Northern  Europe  for  several  cen- 
turies. In  England  it  appears  to  have  been  used 
at  one  time  as  a  condiment  for  "physicall  broths 
and  meats.'' 

Average  dose:   2  gms.  (30  grains). 

Tixc'TiRA  Valeiuax.i:. — U.  S.  P. — This  prepa- 
ration represents  20  per  cent,  of  the  crude  drug  in 
lO  per  cent,  alcohol. 

Average  dose:   4  c.c.  (1  fluidram). 

Tjnctura  Yalkuiax.e  A.m:moxjata. — U.  S.  V. 
— TJie  Aiinnouiatcd  Tincture  of  V^alerian  repre- 
sents 20  per  cent,  of  the  crude  drug  extracted  witli 
aroniatie  spirit  of  ammonia. 

Average  dose:   2  c.c.  (30  minims). 

FlUIUEXTRACTUM     YALERIAXyE.  —  IJ.     8.     P. 

This  is  directed  to  be  made  witli  75  per  cent,  alco- 
hol. 

Average  dose:   2  c.c.  (30  minims). 

Zixci  Valeras. — IT.  S.  P. — Zinc  Valerate  oc- 
curs as  white,  pearly  scales,  having  the  odor  of 
valeric  acid.     It  is  but  sparingly  soluble  in  water 
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or  in  alcohol  and  is  preferably  directed  to  be  given 
in  either  pill  or  capsule. 

Average  dose:  0.12  gm.  (2  grains). 

Ammonii  Valeras.  —  U.  S.  P.  —  Ammonium 
Valerate  (or  valerianate  in  former  pharmacopeias) 
occurs  as  colorless  or  white,  quadrangular  plates 
having  the  characteristic  odor  of  valeric  acid.  It 
is  freely  soluble  in  water  and  in  alcohol. 

Average  dose:  0.60  gm.  (7^  grains). 

The  National  Formulary  contains  several  for- 
mulas for  liquid  preparations  of  ammonium  val- 
erate.   The  most  popular  of  these  is 

Elixir  Ammonii  Valerianatis. — N.  P. — The 
average  dose  (4  c.c.  =  1  fluidram)  of  this  prepa- 
ration contains  about  0.14  gm.  (2  grains)  of  am- 
monium valerate  in  aromatic  elixir  colored  red, 
with  tinctura  of  cudbear. 


CTIAPTEK  XIX. 

J>AHAS1TI()1DES  AND  ANTIGONOll- 
KHEICS. 

It  will  be  convenient  to  consider  under  this 
head,  agents  used  for  parasites  other  than  bacteria, 
which  infest  the  skin  and  intestines,  together  with 
a  brief  reference  to  the  antigonorrheics. 

deanlincss  prevents  nearly  all  hurtful  skin  par- 
asitism, and,  as  the  greater  number  of  skin  affec- 
tions are  commonly  treated  more  advantageously 
by  the  specialist,  all  that  we  shall  attempt  to  do 
is  to  call  attention  to  several  of  the  different 
chisscs  of  {)arasites  that  infest  the  human  skin,  and 
onuiiuM-atc  some  of  the  official  remedies  that  have 
])ccn  used  with  success  in  their  treatment. 

Tiu(»}i  sycosis,  ])arbers  itch,  is  one  of  a  group  of 
skin  diseases  due  to  a  vegetable  parasite,  tri- 
rophj/fon  tonsurcws,  which  attacks  the  hair  fol- 
licles. 

Scabies,  or  itch,  is  an  animal  parasitic  disease. 
geiKM'ally  (\\w.  to  the  common  itch  mite,  Sarcoptes 
snibirs,  tliou^ili  there  are  a  number  of  other  species 
of  Aearida  that  occasicmally  infest  the  human  skin. 

In  the  treatment  of  all  skin  diseases  of  para- 
sitic oriu:in,  cleanliness  is  a  matter  of  prime  im- 
portance as  a  preliminary  to  the  treatment  with 
parasiticides  or  antiseptics.  Among  the  remedies 
that  have  been  used  for  this  type  of  affection  we 
may  enumerate : 


PARASITICIDES,  ANTIOONORRHEICS,        437 

Sapo  Mollis. — ^TJ.  S.  P. — The  official  soft  soap 
is  directed  to  be  made  by  saponifying  linseed  oil 
with  potassium  hydroxid.  It  is  particularly  effi- 
cient as  a  detergent  and  is  frequently  directed, 
with  hot  water,  as  a  preliminary  to  the  treatment 
of  scabie^  with : 

Unguextum  Sulphukis. — U.  S.  P. — This  oint- 
ment contains  15  per  cent,  of  washed  sulj)hur  in 
benzoinated  lard.     Some  practitioners  prefer: 

Unguextum  Sulphuris  Cojmpositum. — N.  F. 
— This  is  also  known  as  Wilkinson's  ointment  and 
as  Hebra's  itch  ointment,  and  contains  precipitated 
calcium  carbonate,  10;  sublimed  sulphur,  15;  oil 
of  cade,  15;  soft  soap,  30,  and  lard,  30  parts.  It 
is  a  fair  representative  of  the  composite  type  of 
ointment,  used  for  scabies,  and  may  be  varied 
readily  to  suit  the  particular  indications  in  any  one 
case. 

Sulphur  and  sulphur-containing  compounds  are 
also  used  for  various  forms  of  vegetable  parasites. 
Among  the  official  substances  that  are  used  in  tliis 
way  we  have : 

SoDii  Thiosulpiias. — ^U.  S.  P.,  and : 

SODII  SULPHIS. — ^U.  S.  P. 

These  two  substances  are  readily  soluble  in 
water  and  are  usually  employed  in  the  form  of  a 
lotion  containing  approximately  10  per  cent,  of 
either  of  the  substances  in  aqueous  solution. 

Mercurials  are  also  used  quite  frequently  in  the 
treatment  of  skin  affections  of  parasitic  origin. 
In  addition  to  the  soluble  salts  of  mercury,  used 
in  the  form  of  lotion,  we  have  the  widely  used : 

Unguentum  Hydrargyri  Ammoniatf. — XJ.  S. 
P. — This  ointment  contains  10  per  cent,  of  ammo- 
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niated  mercury  in  a  mixture  of  white  petrolatum 
and  hydrous  wool  fat. 

The  louse  which  infests  the  head  requires  no 
m(»dication,  since  it  is  easily  removed  with  a  fine 
comb  and  thoroufjli  washing  with  tar  soap.  The 
ointment  of  red  mercuric  oxid  or  red  precipitate 
has  been  used  as  a  popular  domestic  remedy,  and 
the  fluidextract  of  larkspur,  or  of  stavesacre,  may 
b(»  useful  in  many  cases. 

'Jlie  louse,  Pediculus  pubis,  which  infests  the 
genital  regions  is  smaller  and  more  difficult  to 
remove  m(K?hanically. 

A  dilute  solution  of  mercuric  chlorid  (corrosive 
sublimate)  is  sometimes  used  and  is  very  effective 
for  this  troublesome  parasite.  It  should  not  be 
stronger  than  one  to  five  hundred  (2  grains  to  2 
fluidounces  or  0.1  gm.  to  50  c.c),  and  this  should 
be  used  cautiouusly.  A  less  cleanly  but  very  effi- 
cient remedy  is  mercurial  ointment. 

A  20  per  cent,  tincture  of  staphisagria,  or 
larkspur,  diluted  with  water,  bay  rum,  dilute  alco- 
hol or  soap  liniment  is  much  used  in  some  parts  of 
the  country. 

Among  the  names  of  staphisagria  which  indicate 
its  common  use  are  semen  staphidis  pedicularis 
and  lausekorner. 

In  lieu  of  the  unofficial  tincture  the  now  offi- 
cial: 

Fluidextractum  Staphisagria. — ^U.  S.  P. — 
Diluted  with  from  8  to  10  parts  of  soap  liniment, 
or  of  bay  rum,  will  be  found  equally  serviceable. 

It  may  be  prescribed  as  follows : 
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IJ.    Hydrarg.   chlor.   cor gr.i  05 

Fluidext.  staphysagrise   flSi        5 

Alcohol    flSi      30 

Aqufle  rosfle,  q.  s.  ad flSiii     100 

Misce. 

Sig.:    Apply  as  a  wash. 

This  will  be  found  to  be  effective  and,  of  course, 
much  more  cleanly  than  the  mercurial  ointment 
Avhich  is  very  commonly  used. 

It  may  not  be  amiss  to  call  attention  to  the  fact 
that  carbolic  ointment  not  only  kills  the  trouble- 
some chigger,  but  also  relieves  the  smarting  which 
that  parasite  occasions,  or  which  is  more  fre- 
quently caused  by  scratching  the  place  where  the 
parasite  is  embedded. 

ANTHELMINTICS. 

The  term  anthelmintic,  meaning  literally 
against  a  worm,  embraces  vermifuges  and  tenia- 
fuges,  which  expel  the  round  or  tape  worms,  re- 
spectively, and  vermicides  and  tenicides  which  kill 
them;  but,  as  a  matter  of  fact,  the  parasites  are 
rarely  killed  before  their  expulsion. 

Kiichenmeister  attempted  to  establish  a  rational 
basis  for  the  use  of  anthelmintics,  more  than  fifty 
years  ago,  but  his  work,  which  was  widely  quoted 
for  a  long  time,  has  but  little  value  at  present. 

The  effects  of  a  large  number  of  vermifuges 
were  studied  ])y  von  Schroeder,  who  found  that 
ascarides  are  remarkably  resistant  to  poison  placed 
in  the  media  with  the  parasites,  ^liich  are  to  a 
certain  extent  able  to  resist  absorption.  These 
parasites  are  surrounded  by  a  chitinous  substance, 
and  when  that  is  not  acted  on  by  tlie  agent  the 
mouth  is  the  principal  means  of  ingress  to  their 
bodies.     Santonin,  even  in  concentrated  solution. 
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was  found  to  be  harmless  to  the  parasite,  which, 
however,  found  it  objectionable  and  sought  to  es- 
cape from  the  solution  containing  it,  the  move- 
ments being  particularly  active;  from  this  it  would 
appear  that  santonin  drives  the  round  worm  out  of 
its  normal  habitat  into  the  large  intestine,  from 
which  it  must  be  swept  by  purgation. 

Santonin  is  insoluble  in  neutral  and  acid  media, 
hence  it  is  not  absorbed  from  the  stomach,  but  it 
appears  to  be  in  part  converted  in  the  intestine 
into  the  sodium  santoninate,  which  is  soluble,  and 
which  undergoes  absorption.  This  may  give  rise 
to  such  symptoms  of  poisoning  as  convulsions, 
vomiting  and  diarrhea. 

If  any  of  the  poison  still  remains  in  the  stom- 
ach when  toxic  symptoms  are  observed,  it  should 
be  evacuated,  and  rapidly  acting  purgatives,  such 
as  castor  oil  and  the  salines,  may  be  used  to  hasten 
the  elimination  from  the  intestine.  Purgatives 
of  the  anthracene  group  act  too  slowly,  and  drastics 
are  too  depressant  to  be  useful  in  such  cases.  San- 
tonin is  excreted  in  the  urine;  hence  a  rapidly 
acting  diuretic,  such  as  hot  tea,  may  be  of  service. 
Tlie  urine  is  colored  yellow  (red  if  alkaline)  after 
ordinary  doses  of  santonin. 

Small  doses  of  santonin  give  rise  to  what  is 
coinmonly  termed  yellow  vision;  this  is  due  to 
some  peripheral  action  whereby  white  light  ap- 
pears violet,  then  yellowish,  but  the  media  of  the 
eye  is  not  discolored. 

The  statement  that  the  presence  of  castor  oil 
greatly  increased  the  toxicity  of  santonin  for 
worms  arose  from  a  mistake,  and  santonin  is 
now  usually  given  with  calomel.     Since  it  is  not 
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intended  to  be  dissolved  in  the  •stomach,  a  com- 
pressed tablet  or  lozenge  of  calomel  and  santonin 
is  to  be  preferred.  For  the  same  reason,  when 
santonin  is  given  to  a  child,  with  a  little  sugar, 
the  two  substances  should  be  lightly  rubbed  to- 
gether without  being  powdered.  Sodium  santonin- 
ate,  which  is  soluble,  should  not  be  used,  there- 
fore, and  very  properly,  it  lias  been  dismissed 
from  the  later  editions  of  our  Pharmacopeia. 

The  following  are  among  the  now  official  sub- 
stances that  are  useful  as  vermifuges : 

Santonica. — V,  S.  P. — Santonica  or  Levant 
worm  seed,  as  it  is  frequently  called,  is  officially 
described  as  the  dried  unexpanded  flower  heads  of 
Artemisia  pauciflora.  It  is  now  seldom  employed 
as  such,  being  generally  displaced  by : 

Santoninum. — ^U.  S.  P. — Santonin,  the  inner 
anhydride  or  lactone  of  santonic  acid,  obtained 
from  santonica,  was  discovered  in  1830,  by  two 
German  apothecaries,  quite  independently  of  each 
other,  Kahler  in  Diisseldorf,  and  Alms  in  Meck- 
lenburg. 

Average  dose:  0.06  gm.  (1  grain). 

Spigelia. — ^U.  S.  P. — Spigelia  or  pink  root  is 
the  dried  rhizome  and  roots  of  Spigelia  marilan- 
dica. 

Average  dose:  4  gm.  (GO  grains). 

Fluidextractum  SriGELi^:. — U.  S.  P. — This 
Is  made  with  diluted  alcohol  and  is  the  prepara- 
tion now  generally  used  when  this  drug  is  to  be 
administered. 

Average  dose:  4  c.c.  (1  fluidram). 

Oleum  Chenopodii. — U.  S.  P. — Oil  of  Cheno- 
podium  is  a  volatile  oil  distilled  from  Chenopo- 
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tUum  anlhdmxnticum,  more  popularly  known  as 
Ainorican  wormsecd. 

Average  close:  0.2  e.c.  (3  minims). 

Quassia. — ^U.  S.  P. — The  wood  of  Picrasma  ex- 
crlm,  Jamaiea  (juassia,  or  of  Quassia  amara,  Sur- 
inam (juassia,  is  more  frequently  used  in  the  form 
of  a  deemtion  or  an  infusion,  made  in  aeeordance 
with  the  general  formulas  for  these  several  prep- 
arations. 

Average  dose:  0.5  gm.  (Ti/^  grains). 

ExTRACTUM  QuAssi.T5. — IT.  S.  P. — This  is  an 
aqueous  extraet  and  represents  ten  times  the 
weight  of  the  erude  dnig. 

Average  dose:  0.06  gm.  (1  grain).. 

FLriDEXTRACTUM  QuASSKi^:. — ^I".  S.  P. — This  is 
directed  to  be  made  with  a  mixture  of  three  parts 
of  alcohol  and  six  parts  of  water. 

Average  dose:  0.5  c.c.  (8  minims). 

TixcTURA  QuAssi.i:.— IT.  S.  P.— This  is  a  20 
per  cent,  tincture  and  is  made  with  35  per  cent, 
alcohol. 

Avora<re  dose:  2  c.c.  (30  minims). 

Tlic  -l.s'c7///',s^  lumhricoides,  or  round  worm,  is 
a  vcrv  common  parasite  in  the  small  intestine  of 
children  particularly.  The  most  useful  remedy 
for  this  parasite  is  santonin;  this  has  been  given 
in  a  variety  of  methods.  Some  authorities  recom- 
mend from  one-half  to  one  grain  (0.02  to  0.05 
gm.)  morning  and  evening  during  three  days  for 
a  child  and  on  the  fourth  day  a  purgative.  This 
suggestion  was  evidently  based  on  the  supposition 
that  the  parasites  were  killed  or  injured  and  were 
then  to  be  swept  out,  but  since  we  know  that  this 
is  not  true,  the  method  in  vogue  at  the  present 
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time  is  to  combine  santonin  with  a  slowly  acting 
purgative,  such  as  calomel  in  small  doses.  The 
purgative  should  follow  the  santonin  in  a  few 
hours  at  the  latest.  It  should  be  remembered  at 
all  times  that  santonin  is  not  an  absolutely  safe 
remedy  and  that  it  is  far  better  to  try  a  small  dose 
and  to  repeat  it  in  a  few  days  if  not  effective  than 
to  give  the  maximum  dose  in  the  beginning. 

A  lozenge  containing  half  a  grain  (0.03  gm.) 
of  santonin  given  morning  and  evening,  to  a  child, 
for  three  days  will  usually  be  found  effective. 
Twice  this  dose  is  used  for  an  adult. 

If  it  is  desired  to  give  santonin  in  powders,  it 
may  be  prescribed  somewhat  as  follows : 

IJ.     Santonini    (cryst.) grs.  iii        0|2 

Sacchari    grs.   xxx        2| 

M.    Ft.  in  chart,  No.  vi  div. 

Sig.:  One  powder  night  and  morning,  the  last  dose  to 
be  followed  by  a  purgative. 

The  purgative  may  consist  of  calomel  or  syrup 
of  senna,  or,  according  to  the  more  modern  teach- 
ing, 1/6  grain  (0.01  gm.)  of  calomel  may  be  di- 
rected to  be  incorporated  in  each  paper.  The  mix- 
ture should  be  dispensed  in  granular  form  and  not 
finely  powdered.  Santonin  taken  in  this  way  has 
very  little  taste. 

While  santonin  is  perhaps  the  most  effective 
remedy  we  have  for  ascarides,  the  fluidextract  of 
spigelia  has  been  rocouimendcd  and  is  said  to  act 
somewhat  like  santonin.  It  is  recommended  that 
a  laxative  be  given  before  the  spigelia  and  a  pur- 
gative some  hours  hitor,  or  the  combination  of  pink- 
root  and  senna,  that  was  at  one  iinie  quite  com- 
mon, may  be  preferred. 
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Spigelia,  liowever,  has  also  given  rise  to  toxic 
symptoms  in  children. 

Oil  of  chenopodium,  or  oil  of  American  worm- 
scH»d,  has  long  enjoyed  a  certain  reputation,  par- 
ticularly as  a  household  remedy,  for  round  worms. 
It  has  a  very  disagreeable  odor  and  taste.-  It  may 
he  given  coiiihined  with  castor  oil,  or  from  one  to 
three  drops  may  be  mixed  with  sugar  for  a  child. 

^riie  thread  worm  or  pin  worm,  Oxyuris  vermic- 
ularis,  infests  the  rectum  and  colon,  and  is  often 
spoken  of  as  the  seat  worm. 

The  common  anthelmintics,  such  as  santonin, 
together  with  purgatives,  are  usually  effective  in 
removing  them,  but  they  sometimes  prove  very 
troublesome  and  difficult  to  dislodge. 

Injections  of  large  amounts  of  watery  infusions 
are  often  useful.  Infusion  of  quassia  enjoys  an  es- 
pecial reputation,  it  lessens  the  mucus  secretion 
and  probably  increases  the  movements  of  the  para- 
sites, which  facilitates  their  removal  when  the 
])()wcl  is  emptied. 

As  suggested  in  connection  with  the  official 
preparations  of  quassia,  an  aqueous  infusion,  the 
extract  or  even  a  correspondingly  diluted  fiuidex- 
tract  may  ])e  used,  with  some  promise  of  satisfac- 
tory results,  in  cases  in  wliich  the  infusion  can  not 
be  readily  obtained. 

riienol  has  also  been  recommended,  but  the 
danger  of  absorption  entirely  precludes  its  com- 
mon use. 

Thymol  is  sometimes  used  for  a  parasite  which 
infests  the  duodenum,  Ancliylostomum  duodenale, 
not  uncommon  in  Italy,  but  not  often  seen  in  this 
country. 
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Osier  recommends  the  cold  injection  of  a  strong 
solution  of  common  salt  for  children,  repeated  for 
ten  days  at  least.  The  hips  are  elevated  to  favor 
the  retention  of  the  injection  as  long  as  possible. 

TENIAFUGES. 

Kemedies  used  for  tape  worm  are  commonly 
spoken  of  as  teniafuges,  even  though  the  parasite 
may  belong  to  a  genus  other  than  Tasnia,  but,  as  a 
matter  of  fact,  the  Tcenia  saginata,  which  is  derived 
from  beef,  is  very  much  more  commonly  found  in 
the  hjiman  intestine,  while  Tcenia  solium  from 
swine  is  met  with  much  less  frequently  in  man, 
and  BothriocephaliLs  latus,  though  mentioned  in  all 
text-books,  is  extremely  rare  in  this  country  and 
practically  never  originates  here,  hence  it  may  be 
disregarded  in  this  place. 

It  should  be  remembered  that  the  various  agents 
used  as  teniafuges  are  not  free  from  danger  and 
should  not  be  used  until  a  diagnosis  has  been  posi- 
tively made  by  the  appearance  in  the  feces  of  parts 
of  the  parasites  or  the  eggs. 

Male  fern,  or  the  much  more  widely  used  oleo- 
resin,  which  fully  represents  the  rhizome,  is  said 
to  be  very  much  less  efficacious  against  the  Tcenia 
than  against  the  Bothriocephalus,  while  pelletierin, 
obtained  from  the  bark  of  pomegranate  root,  is  es- 
pecially efficacious  against  the  Tcenia,  If  this  be 
true  we  have  but  another  example  of  our  tendency 
to  take  everything  originating  in  Germany  as  be- 
ing universally  applicable,  without  exercising  our 
own  judgment,  for  male  fern  has  certainly  enjoyed 
"  a  greater  popularity  than  the  circumstances  appear 
to  justify.     On  the  other  hand,  its  wide  use  in 
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northern  Germany  is  more  rational,  since  the 
Bothriocephalus  is  very  commonly  found  there  in 
man. 

It  was  found  by  von  Schroeder  that  one  part  of 
pelletierin  in  ten  thousand  parts  of  a  solution  con- 
taining 1  per  cent,  each  of  sodium  chlorid  and 
sodium  carbonate,  was  very  rapidly  fatal  to  Toenia 
serraia  and  to  Tcenia  inermis,  while  much  stronger 
solutions  were  practically  harmless  to  round 
worms. 

Estimating  the  content  of  the  human  intestine 
at  200  c.c.  after  purgation,  if  only  0.2  gm.  (3 
grains)  of  pelletierin  escape  absorption  from  the 
stomach  and  pass  into  the  intestine,  it  would  be 
present  in  the  proportion  of  one  part  in  one  thou- 
sand of  intestinal  content,  or  ten  times  the  concen- 
tration found  necessary  by  von  Schroeder. 

Pelletierin  is  but  mildly  toxic  to  man;  hence  it 
appears  to  be  an  almost  ideal  teniafuge  or  teni- 
cide. 

Kainala,  which  was  formerly  official,  and  is  still 
used,  acts  as  an  intestinal  irritant,  causing  purging 
and,  therefore,  requiring  no  subsequent  purgative. 
It  is  said  to  be  effective  against  tenia  and  is  usually 
administered  in  substance,  being  given  in  doses  of 
from  4  to  8  gm.  (one  to  two  drams). 

Kosotoxin,  obtained  from  kousso,  resembles  male 
fern  in  its  pharmacologic  action,  but  is  said  to  be 
efficacious  against  Tamia  as  well  as  against  Both- 
riocephalus. 

Aspidium,  or  male  fern,  has  repeatedly  given 
rise  to  toxic  symptoms  and  death  has  occasionally 
followed  its  use.    It  is  apparently  inferior  to  pome- 
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granate  in  the  treatment  of  tenia,  and  there  seems 
to  he  little  reason  for  giving  it  the  preference. 

Filieic  acid  was  formerly  regarded  as  the  active 
principle;  however,  it  seems  that  there  are  a  num- 
ber of  principles  which  share  the  action. 

Pumpkin  seed  enjoys  some  reputation  as  a  tenia- 
fuge,  but  it  is  not  often  prescribed  alone.  It  has, 
at  least,  the  advantage  of  not  being  toxic  to  the 
patient. 

SOME   OFFICIAL  SUBSTANCES   USED  AS   TENIAFUGES. 

AsPiDiuM. — ^U.  S.  P. — Aspidium,  or  male  fern, 
the  dried  rhizome  of  Dryopteris  Filix-mas  or  of 
Dryopteris  marginalis,  was  known  to  Dioscorides, 
and  advocated  by  him  as  being  an  efficient  remedy 
for  tape  worm,  but  fell  into  disuse  and  was  subse- 
quently nearly  forgotten  until  revived  as  a  secret 
remedy,  for  the  same  parasite,  about  the  middle  of 
the  eighteenth  century. 

Average  dose:  4  gm.  (60  grains). 

Oleoresina  Aspidii. — ^U.  S.  P. — Oleoresin  of 
Aspidium  is  now  directed  to  be  made  with  acetone. 
This  preparation  was  first  suggested  by  Peschier  of 
Geneva,  about  1825,  and  has  gradually  displaced 
the  other  preparations  of  male  fern. 

Average  dose:  2  gm.  (30  grains). 

Granatum. — ^U.  S.  P. — Pomegranate,  the  bark 
of  the  stem  and  root  of  Piinica  Oranatum,  was 
also  known  to  the  ancients  as  a  remedy  for  tape 
worm.  It  appears  to  have  been  completely  for- 
gotten and  was  introduced  into  Europe  from  India 
during  the  first  decade  of  the  nineteenth  century. 

Average  dose:  2  gm.  (30  grains). 
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Fluidextractum  Granati. — ^U.  S.  P. — Fluid- 
extract  of  Pomegranate  is  made  with  a  men- 
struum of  diluted  alcohol  containing  10  per  cent, 
of  glycerin. 

This  is  a  new  addition  to  the  Pharmacopeia  and 
has  not  as  yet  been  widely  used. 

Average  dose:  2  c.c.  (30  minims). 

Pelletierinje  Tannas. — ^U.  S.  P. — Pelletierin 
Tannate  is  officially  described  as  a  mixture,  in 
varying  proportions,  of  the  tannates  of  four  alka- 
loids (punicin,  iso-punicin,  methyl-punicin  and 
pseudo-punicin)  obtained  from  Punica  Oranatum, 

Average  dose :  0.25  gm.  (4  grains) . 

Cusso. — ^U.  S.  P. — Kousso,  also  known  as  kosso, 
koso  and  Brayera,  consists  of  the  dried  panicles  of 
the  pistillate  flowers  of  Hagenia  abyssinica.  It 
was  discovered  by  Bruce,  about  1768,  but  was  not 
generally  known  as  an  anthelmintic  until  after 
Brayer,  in  1822,  published  his  observations  on  the 
use  of  the  drug  in  Constantinople.  Kousso  is  usu- 
ally administered  in  the  form  of  an  unstrained  in- 
fusion, the  object  being  to  secure  mechanical  irri- 
tation by  the  hairs  which  are  found  on  the  flowers, 
but  they  probably  play  only  a  minor  part  in  the  ac- 
tion of  the  drug. 

Average  dose:  16  gm.  (240  grains). 

Pepo. — ^U.  S.  P. — Pepo,  or  pumpkin  seed,  the 
ripe  seed  of  Cucurhita  Pepo,  is  usually  adminis- 
tered in  the  form  of  ground  seed,  deprived  of  the 
hull,  or  as  an  emulsion,  prepared  from  the  ground 
seed. 

Average  dose:  30  gm.  (1  ounce). 

The  tannate  of  pelletierin,  being  slightly  sol- 
uble, is  preferred  as  a  teniafuge,  but  it  is  some- 
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what  expensive,  and  the  decoction  of  the  root  bark 
is,  therefore,  frequently  directed.  It  has  been  sug- 
gested that  the  alkaloid,  being  volatile,  is  driven 
off  in  the  process  of  boiling,  but  the  loss  in  this 
way  has  proved  to  be  unimportant.  The  fresh 
bark  is  much  more  efficacious  than  that  which  has 
been  kept  for  some  time.  It  is  stated  that  the 
deterioration  is  due  to  chemical  change  that  takes 
place  in  the  alkaloid. 

As  we  have  no  means  of  knowing  the  quality  of 
the  bark  which  will  be  used  in  making  the  decoc- 
tion, it  is  better  to  use  the  pelletierin  tannate  or  to 
direct  the  preparation  of  the  extract^  made  ac- 
cording to  a  formula  devised  by  von  Schroeder  to 
enable  one  to  get  a  fairly  uniform  product  regard- 
less of  the  quality  of  the  bark  used. 

About  one  gram  or  less  of  the  extract,  together 
with  one  or  two  grams  of  tannin,  constitute  the 
ordinary  dose  for  tape  worm. 

Pomegranate  root  bark  contains  a  large  amount 
of  tannin,  too  much,  in  fact,  considering  the 
amount  of  bark  required  to  yield  the  requisite 
amount  of  pelletierin,  hence  none  has  to  be  added 
to  the  decoction.  So  abundant  is  the  tannin  that 
it  may  cause  vomiting  and  defeat  the  purpose  for 
which  the  dose  is  given,  hence  the  extract  men- 
tioned has  a  decided  advantage  over  the  decoction. 


1.  The  ground  bark  Is  exhausted  by  heating  with  water 
on  a  water  bath  for  an  hour,  the  decoction  Is  cooled,  milk  of 
lime  is  added  In  excess,  the  mixture  filtered,  water  being 
added  to  the  precipitate  to  wash  out  the  alkaloid,  the  wash- 
ings added  to  the  filtrate,  the  filtrate  neutralized  with  dilute 
sulphuric  acid  and  again  filtered.  It  may  be  taken  in  this 
form,  after  adding  about  a  gram  of  tannin,  or  the  neutral- 
ized filtrate  may  be  evaporated  on  a  water  bath  until  nearly 
solid,  and  then  extracted  with  70  per  cent,  alcohol ;  this  is 
then  filtered  and  subsequently  evaporated  to  a  dry  extract 
which  Is  approximately  equal  to  pelletierin. 
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The  following  is  the  method  of  using  pelletierin 
tannate,  the  extract  described  above,  or  the  decoc- 
tion: Beginning  in  the  evening  the  patient  takes 
a  light  meal,  which  should  be  exclusively  of  carbo- 
hydrates, and  then  a  laxative;  on  the  following 
morning,  while  fasting,  he  takes  0.4  to  0.5  gm.  (6 
to  8  grains)  of  pelletierin  tannate,  or  a  corre- 
sponding amount  of  the  extract  or  decoction,  fol- 
lowed in  half  an  hour  or  two  hours  by  a  brisk 
purgative,  such  as  castor  oil  or  syrup  of  senna. 

Of  33  cases  treated  in  this  way,  the  entire  para- 
site, including  the  head,  was  removed  in  29  cases. 
Failure  in  some  cases  is  to  be  attributed  to  the 
head  being  securely  protected  by  the  folds  of  the 
mucous  membrane. 

It  is  somewhat  significant  that  the  many  for- 
mulas which  have  acquired  some  reputation  in  the 
treatment  of  tape  worm  contain  pomegranate 
])ark.  1'he  following  taken  from  Osier  is  almost 
identical  with  a  formula  which  has  been  hold  as  a 
proprietary  by  a  southern  firm  for  a  great  many 
years,  among  whose  ])atrons  it  enjoys  a  consider- 
able reputation: 

I^.     Granati    3iv  15 

Peponis     ^i  30 

Krgota^   piilveris    3i  4 

Aquae  bull f  Jx  300 

An  infusion  is  directed  to  be  made  (a  decoction 
is  better)  from  which  is  formed  an  emulsion,  by 
adding 


Oleoresinaj  aspidii  3i 

Olei  tiglii   mii 

Acaciae,  q.  s. 


12 


'^J'he  oleoresin  of  aspidium  may  be  given  as  an 
emulsion  or  in  capsules,  or  it  may  be  combined 
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with  teniafuges,  somewhat  after  the  formula  given 
above. 

Pumpkin  seeds  are  harmless  and  may  be  given 
either  in  substance  or  in  the  form  of  a  decoction, 
using  an  ounce  or  more  of  the  bruised  seed. 

Of  the  other  ofiBcial  substances  that  have  been 
used  to  assist  in  expelling  tenia  it  will  suffice  to 
enumerate:  ether,  chloroform,  rectified  oil  of  tur- 
pentine, napthalen  and  thymol.  These  are  all 
comparatively  active  drugs  and  must,  therefore, 
be  used  with  caution. 

ANTIGONORRHEICS. 

The  title  antigonorrheics  would  appear  to  sug- 
gest that  we  have  medicaments  that  have  a  spe- 
cific action  on  gonorrhea,  or  the  causative  factor 
of  that  disease,  instead  of  representing,  as  it  really 
does,  a  somewhat  meaningless  array  of  substances 
that  have  been  used  more  or  less  empirically  as 
remedies  for  gonorrhea. 

The  name  gonorrhea  should  properly  be  re- 
served for  the  contagious  inflammation  of  mucous 
membranes  caused  by  a  specific  organism,  the 
gonococcus  of  Neisser.  In  an  even  more  restricted 
sense  it  is  now  frequently  applied  to  the  specific 
inflammation  caused  by  that  micro-organism  in 
the  male  urethra. 

Prior  to  the  discovery  of  the  gonococcus,  by 
Neisser,  in  1879,  there  was  probably  no  one  com- 
mon disease  about  which  there  existed  such  widely 
varying  theories  and  opinions,  and  certain  it  is 
that  no  known  disease  has  been  so  persistently  and 
so  widely  maltreated. 

From  the  time  of  the  earlv  Greeks  and  of  the 
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Romans  tlie  treatment  of  gonorrhea  appears  to 
have  been  relegated  to  the  incompetent,  the  char- 
latan and  the  quack,  and  it  may  be  safely  asserted 
that  no  one  disease,  with  the  possible  exception  of 
sypliilis,  has  been  the  direct,  or  the  indirect,  cause 
of  more  misery,  more  suffering  and  more  untimely 
deaths  because  of  this  neglect  and  maltreatment. 

Recognizing  the  seriousness  of  the  disorder,  it 
would  be  futile  to  give  suggestions  for  exhaustive 
treatment,  and  practically  the  only  apology  that 
we  have  to  offer  for  introducing  even  a  mention  of 
the  disease,  and  of  some  of  the  official  remedies 
that  may  be  of  use  in  its  treatment,  is  to  be  found 
in  the  fact  that  victims  of  this  disorder  are  even 
now  subjects  for  neglect  and  malpractice.  Evi- 
dent proof  of  this  can  be  found  in  almost  any  one 
of  tlie  daily  papers  which  regularly  advertise  spe- 
cific cures  for  all  forms  and  kinds  of  urethral  dis- 
charges. 

The  heinoiisness  of  this  practice,  and  the  really 
far-reaching  and  serious  consequences  of  the  prac- 
tice in  its  ultimate  results  have  not  as  yet  been 
pr()])orly  appreciated  even  by  such  members  of  the 
medical  profession  as  should  be  more  thoroughly 
well  informed.  This  is,  in  a  measure,  evidenced 
by  the  recently  published  statement,  made  by  a 
prominent  genito-urinary  specialist,  that  he  fre- 
quently uses  and  recommends  a  popularly  adver- 
tised nostrum,  the  manufacturers  of  which  delib- 
erately mislead  the  layman  into  believing  that  he 
can  be  cured  in  48  hours. 

As  suggested  above,  the  treatment  of  gonorrhea 
is  not  by  any  means  the  simple  procedure  that 
might  be  wislied  for  and  even  the  differentiation 
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of  true  gonorrhea  from  a  non-specific  inflamma- 
tion is  one  that  requires  more  than  ordinary  skill 
and  experience,  and  should,  wherever  possible,  be 
entrusted  to  a  safe  and  conscientious  specialist, 
who  not  alone  has  the  interest  of  the  patient  in 
mind,  but  who  will  also  attempt,  so  far  as  in  him 
lies,  to  prevent  the  spread  of  the  infection  by  im- 
pressing on  the  patient  the  advisability  of  observ- 
ing certain  necessary  rules  of  cleanliness,  decency 
and  abstinence. 

Using  the  name,  gonorrhea,  in  its  most  re- 
stricted sense,  as  applying  only  to  the  specific 
urethritis  in  the  male,  we  may  consider  this  as  a 
type,  and  recount  some  of  the  suggestions  for 
treatment  that  have  been  made  in  connection 
with  it. 

This  type  of  gonorrhea  is  said  to  be  acute,  sub- 
acute, or  chronic,  according  to  the  stage  of  the  in- 
flammatory process,  and  it  may  involve  the  an- 
terior urethra  alone  or  include,  by  continuity,  the 
posterior  urethra. 

The  generally  accepted  routine  treatment  is  to 
use  only  a  mild  astringent  and  antiseptic  local 
application  for  the  first  or  acute  stage,  to  supple- 
ment this  with  the  internal  use  of  diuretics,  of  a 
terebinthinate  or  resinous  nature,  in  the  subacute 
or  secondary  stage,  and  to  use  more  active  astrin- 
gents and  antiseptics  as  local  applications  in  the 
chronic  stage  of  the  disease. 

It  will  be  noted  by  this  that  what  is  usually  re- 
ferred to  as  an  antigonorrheic  is  in  reality,  but  a 
diuretic,  an  antiseptic  or  an  astringent. 

Of  the  several  official  drugs  and  preparations 
that  have  been  found  to  be  more  particularly  use- 
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ful  in  these  several  stages  of  the  disease,  we  may 
enumerate : 

PoTASSii  Permanganas. — U.  S.  P. — This  is 
recommended  to  be  used,  as  an  irrigation,  in  very 
dilute  solutions  (1-2000  to  1-6000). 

Argenti  Nitbas. — ^U.  S.  P. — This  was  formerly 
quite  popular,  in  very  dilute  solutions,  but  has 
fallen  into  disuse  and  is  now  frequently  substi- 
tuted by  one  or  the  other  of  the  non-official  so- 
called  organic  silver  salts.  These  latter  prepara- 
tions, while  unduly  numerous,  are  usually  expen- 
sive and  the  more  popular  of  them  are  inexpres- 
sibly filthy. 

A  satisfactory  and  apparently  efficient  substi- 
tute for  the  several  silver  preparations  has  been 
found  in  silver  iodid.  Drs.  Siter  and  Uhle^  have 
reported  a  series  of  cases  in  which  this  preparation 
was  usedj  in  the  form  of  an  emulsion  of  the  freshly 
prepared  silver  iodid,  with  excellent  results. 

A  preparation  such  as  was  used  by  Drs.  Siter 
and  Uhle  may  be  prepared  by  any  pharmacist,  as 
follows : 

Argenti  nitratis  | 

Potassii  iodidi,  aa gr.  xxxiii         2  2 

Mucilaginis  chondri  N.  F fSvi       25 

Aqua)  dest.,  q.  s.  ad f^iii     lOOJ 

M.    Sig.:   Use  as  an  injection. 

The  best  method  of  preparing  a  finely  divided 
precipitate  is  to  dissolve  the  potassium  iodid  in  all 
of  the  water  and  add  the  crystals  of  silver  nitrate 
gradually,  shaking  well  after  each  addition;  when 
the  silver  nitrate  is  dissolved,  add  the  mucilage 
and  shake  thoroughly  once  more. 

The  resulting  mixture  will  represent  approxi- 

2.  IJuiversity  of  Pennsylvania  Med.  Bull     May,  1905. 
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mately  3  per  cent,  of  silver  iodid.  The  strength 
may  be  increased  or  decreased  as  desired.  If  pre- 
pared in  this  way,  the  weaker  mixtures  will  require 
a  correspondingly  smaller  amount  of  mucilage  to 
hold  the  powder  in  suspension  and  mixtures  below 
1  per  cent,  may  be  dispensed  without  the  addition 
of  any  foreign  material. 

Of  the  drugs  that  are  frequently  used  for  inter- 
nal administration  in  the  second  or  sub-acute  stage 
of  the  disease  the  Pharmacopeia  includes,  in  the 
order  of  their  present  popularity : 

Oleum  Santali. — ^U.  S.  P. — Oil  of  Santal,  or 
oil  of  sandalwood,  is  a  volatile  oil  distilled  from 
the  wood  of  Santalum  album.  The  Pharmacopeia 
directs  that  this  oil  contain, not  less  than  90  per 
cent,  of  santal.  This  requirement  is  readily  met 
by  the  better  grades  of  oil  of  santal  now  on  the 
market,  so  that  there  is  little  or  no  need  to  resort 
to  proprietary  specialties  containing,  or  purport- 
ing to  contain,  true  oil  of  santal. 

Average  dose:  0.5  c.c.  (8  minims). 

Copaiba. — U.  S.  P. — Copaiba,  balsam  of  co- 
paiba, as  it  is  more  popularly  called,  is  derived 
from  one  or  more  South  American  species  of  co- 
paiba. It  was  introduced  into  Europe  by  the  Por- 
tuguese, during  the  latter  half  of  the  seventeenth 
century,  and  has  long  enjoyed  the  reputation  of 
being  of  especial  use  in  connection  with  specific 
urethritis  in  the  male. 

Average  dose:   1  c.c.  (15  minims). 

Oleum  Copaiba.. — ^U.  S.  P. — Oil  of  Copaiba  is 
officially  described  as  a  volatile  oil  distilled  from 
copaiba. 

Average  dose:   0.5  c.c.  (8  minims). 
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Oleoresina  Cubeb^. — ^U.  S.  P. — Oleoresin  of 
Cubeb  represents  the  alcohol  soluble  portion  of  the 
dried,  unripe  fruit  of  Piper  Cuheba. 

Average  dose:  0.5  gm.  (7^  grains). 

Oleum  Cubebje. — U.  S.  P. — Oil  of  Cubeb  is  a 
volatile  oil  distilled  from  cubeb. 

Average  dose:   0.5  c.c.  (8  minims). 

Of  the  more  active  astringents  that  are  used  in 
the  third,  or  chronic,  stage  of  gonorrhea,  in  the 
male,  and  form  such  a  prominent  part  in  the  treat- 
ment of  the  more  common  form  of  gonorrhea  in 
the  female,  we  may  enumerate : 

ZiNCi  Sulphas. — U.  S.  P. — Zinc  Sulphate. 

ZiNCi  AcETAS. — U.  S.  P. — Zinc  Acetate. 

ZiNci  Chloridum. — TJ.  S.  P. — Zinc  Chlorid. 

ZiNci  Phenolsulphonas. — U.  S.  P. — Zinc 
Phenolsulphonate. 

Plu]mbi  Acetas. — U.  S.  P. 

Alumen.— U.  S.  P. 

AciDUM  Tannicum. — U.  S.  p. — Tannic  Acid. 

Argexti  Nitras. — IT.  S.  P. — Silver  Nitrate. 

BrSMUTlII  SUBCARBONAS. — U.  S.  P. 
BiSMUTHI  SUBNITRAS. U.  S.  P. 

Tliese  several  astringents,  with  or  without  the 
addition  of  well-known  antiseptics,  such  as  boric 
acid,  phenol,  thymol,  glycerin,  and  the  several 
combinations  or  preparations  of  them,  practically 
constitute  all  that  is  necessary  in  the  treatment 
of  the  most  persistent  of  the  chronic  forms  of  gon- 
orrhea. 


CHAPTER  XX. 

SUBSTANCES  USED  AS  VEHICLES. 

Of  the  several  methods  of  administering  medi- 
cines, for  their  general  effect,  the  administration 
of  liquids  by  mouth  is  undoubtedly  the  most  im- 
portant, as  well  as  the  one  most  generally  followed. 
This  one  fact  alone  will  suffice  as  an  apology  for 
devoting  a  separate  chapter  to  the  consideration 
of  substances  used  as  vehicles. 

The  great  majority  of  physicians  pay  all  too  lit- 
tle attention  to  the  art  of  rendering  their  prescrip- 
tions pleasing  alike  to  the  eye  and  to  the  palate. 
Even  in  medical  schools,  if  the  matter  is  consid- 
ered at  all,  it  is  usually  deemed  sufficient  to  in- 
struct the  student  to  give  the  mixture  a  sweet 
taste,  by  the  addition  of  syrup,  or  a  distinctive 
aroma  by  the  addition  of  one  or  the  other  official 
medicated  water,  ignoring  entirely  individual 
taste  or  the  nature  of  the  mixture.  In  the  matter 
of  appearance  it  is  conmionly  considered  quite 
sufficient  to  avoid  the  inky  mixtures  produced  by 
the  addition  of  iron  compounds  to  preparations 
containing  tannin  or  tannin-like  substances. 

From  the  point  of  view  of  the  patient  it  is  safe 
to  say  that  the  appearance  of  a  mixture  is  often  of 
even  greater  importance  than  the  taste,  not  alone 
in  so  far  as  it  concerns  the  individual  preference 
of  the  patient,  but  even  to  the  extent  of  affecting 
the  ingestion  and  the  subsequent  absorption  of 
the  medicine,  since  we  know  that  the  digestive  se- 
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cretions  are  stimulated  by  tempting  looking  sub- 
stances and  are  inhibited  by  those  which  appear 
disgusting.  In  the  case  of  women  and  children 
the  subjects  of  flavoring  and  coloring  are  of  much 
more  importance  than  with  men.  While  the  aver- 
age physician  will,  no  doubt,  rightly  consider  that 
this  subject  does  not  deserve  very  extensive  study 
on  his  part,  he  must  admit  that  the  observance  of 
a  few  easily  acquired  rules  may  well  be  worth  re- 
membering. 

Unlike  the  question  of  ready-made  formulas  for 
a  great  variety  of  conditions  demanding  individ- 
ual consideration,  there  is  no  reason  why  flavoring 
and  coloring  should  not  be  reduced  to  the  very 
simplest  forms  and  used  as  a  routine  whenever  the 
mixture  admits  of  it. 

Wlien  considering  a  subject  that  is  so  far-reach- 
ing and  varied  as  this  must  be,  it  will,  of  course, 
be  evident  that  the  discussion  of  the  several  mat- 
ters can  not  be  taken  up  in  detail,  but  must  of  ne- 
cessity be  more  in  the  nature  of  suggestions  for  ob- 
servation and  study.  With  the  wealth  of  material 
that  is  available,  by  the  use  of  the  official  aro- 
matics  and  diluents,  it  should  be  a  comparatively 
easy  matter  for  a  physician  to  become  thoroughly 
familiar  with  the  properties  and  possible  uses  of  at 
least  several  of  these  preparations  and  by  judicious 
combination  to  produce  not  alone  a  variety  of  mix- 
tures, but,  also,  to  impart  to  them  an  individuality 
in  which  he  may  well  take  pride. 

Many  of  the  comparatively  tasteless  substances 
require  but  the  addition  of  some  mildly  aromatic 
solvent  or  diluent,  such  as  the  aromatic  medicated 
waters.     Substances  that  are  more  acrid,  bitter  or 
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saline  in  taste  may  be  masked  by  the  addition  of 
syrup  to  the  aromatic,  or  by  the  addition  of  a  prep- 
aration containing  glycyrrhizin,  like  the  now  offi- 
cial elixir  adjuvans.  Nauseous  bitters  are  best 
masked  with  strong  aromatics  and  syrup.  The 
simple  but  persistent  bitters,  such  as  quinin  and 
strychnin,  are  agreeably  modified  by  such  an  aro- 
matic as  tincture  of  sweet  orange  peel,  wine  and 
sufficient  syrup  or  glycerin  to  suggest  sweetness. 
As  an  example  of  such  a  preparation  we  may  men- 
tion the  bitter  wine  of  iron,  which  will  be  appre- 
ciated if  one  will  but  taste  this  really  elegant 
preparation. 

SIMPLE    VEHICLES. 

The  official  substances  that  can  be  classed  as 
simple  vehicles  are  so  thoroughly  well  known  that 
it  may  be  thought  superfluous  even  to  enumerate 
them.    In  the  order  of  their  importance  they  are : 

Aqua.— U.  S.  P. 

Aqua  Destillata. — TJ.  S.  P. 

Syrupus.— U.  S.  P. 

Glycerinum. — U.  S.  P. — Glycerin  has  been 
discussed  and  must  be  admitted  to  have  medicinal 
qualities,  but,  largely  on  account  of  its  properties 
as  a  solvent  and  because  of  its  sweetish  taste,  it  is 
frequently  used  as  a  vehicle  in  place  of  syrup. 

MEDICATED    WATERS. 

Among  the  more  frequently  used,  and,  therefore, 
the  more  readily  available  of  the  official  diluents 
or  vehicles,  we  class  the  aromatic,  medicated  wat- 
ers. They  are  particularly  well  adapted  for  dis- 
solving such  comparatively  mild  tasting  substances 
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as  potassium  citrate,  sodium  benzoate,  sodium  sali- 
cylate, morphin  sulphate  and  antipyrin. 

One  of  the  most  pleasant  of  these  prepara- 
tions is: 

Aqua  Amygdal.«  Amar^e. — U.  S.  P. — Bitter 
almond  water.  This  contains  about  0.1  per  cent, 
of  oil  of  bitter  almond,  and  appears  to  be  particu- 
larly adapted  for  use  with  sedative  expectorants 
sucli  as  codein  sulphate. 

Average  dose:  4  c.c.  (1  fluidram). 

The  following  are  particularly  well  adapted  for 
use  with  children: 

Aqua  Anisi. — U.  S.  P. — Anise  Water  and 

Aqua  Fceniculi. — U.  S.  P. — Fennel  Water. 
'I'liey  contain  about  0.2  per  cent,  of  the  respective 
volatile  oils  and  have  long  been  popular  as  correct- 
ives or  diluents  for  medicines  such  as  fev^r  mix- 
tures and  mild  anti-diarrhea  mixtures,  designed 
primarily  for  children. 

Average  dose  of  either  of  the  above:  16  c.c.  (4 
Ihiidrams). 

Anotlier  aromatic  water  that  has  met  with  con- 
siderable use  is: 

Aqua  Cinnamomi.  —  U.  S.  P.  —  Cinnamon 
Water  also  represents  approximately  0.2  per  cent. 
oT  the  volatile  oil  and,  as  a  flavor,  is  sometimes 
j)  referred. 

Average  dose:    16  c.c.  (4  fluidrams). 

By  far  the  most  popular  of  the  aromatic  waters 
are: 

Aqua  Mentha  Piperita. — U.  S.  P. — Pepper- 
mint Water  and 

Aqua  Menth^e  Viridis. — U.  S.  P. — Spearmint 
Water.    These,  like  the  preceding,  are  simple  solu- 
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tions  of  volatile  oils  in  water  and  represent  ap- 
proximately 0.2  per  cent,  of  their  respective  vola- 
tile, oils. 

Average  dose  of  either:   16  c.c.  (4  fluidrams). 

Peppermint  water,  or  spearmint  water,  is  partic- 
ularly well  adapted  for  use  with  the  mild  alkalies, 
such  as  potassium  bicarbonate  or  sodium  bicarbon- 
ate, or  mixtures  of  these  with  other  soluble  salts. 

The  efficiency  of  solutions  of  the  alkaline  bicar- 
bonates  may  be  usually  enhanced  by  the  addition 
of  a  simple  bitter,  such  as  tincture  of  nux  vomica 
or  tincture  of  calumba. 

Simple  solutions,  even  such  as  contain  a  small 
addition  of  a  bitter  substance,  should  be  directed 
to  be  filtered,  as  this  adds  materially  to  the  appear- 
ance of  the  mixture  and  thus  enhances  its  palat- 
ability  and  efficiency. 

When  a  vehicle  having  more  pronounced  char- 
acteristics is  desired  the  official  aromatic  elixir  will 
probably  serve  to  meet  more  possible  indications 
than  any  other  preparation.  It  may  itself  be 
varied  by  the  addition  of  the  fluid  extract  of  gly- 
cyrrhiza,  as  in  the  official  elixir  adjuvans,  or  by  the 
addition  of  one  of  the  official  spirits,  syrups,  aro- 
matic tinctures,  medicated  waters  or  simple  wines. 

Aromatic  elixir  is  particularly  useful  in  connec- 
tion with  the  scale  salts  of  iron,  tlie  bitter  alka- 
loids, and  also  with  the  soluble  iodids  and  bro- 
mids;  with  the  latter,  however,  the  stimulating 
effect  of  tlie  contained  alcohol  should  not  be  lost 
sight  of. 

The  following  are  among  the  preparations  that 
will  be  found  to  ho  of  use  in  connection  with  the 
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possible  modifications  of  the  simple  elixir  or  other 
desirable  vehicles : 

Elixir  Aromaticum. — ^U.  S.  P. — Aromatic 
Elixir  is  practically  a  solution  of  a  mixture  of  the 
oils  of  orange  peel,  lemon,  coriander  and  anise  in 
25  per  cent,  alcoliol,  containing  about  38  per  cent, 
of  syrup.  The  resulting  preparation  is  not  alone 
strongly  aromatic,  but  is  also  sufficiently  dense  to 
liold  finely  divided  substances  well  in  suspension, 
while  the  alcohol  content  is  not  sufficient  to  be  ob- 
jectionable in  the  ordinary  doses. 

Elixir  Adjuvans. — U.  S.  P. — Adjuvant  elixir. 
'I'liis  is  a  simple  mixture  of  12  parts  of  fluidextract 
of  glycyrrhiza  with  88  parts  of  aromatic  elixir, 
and  is  particularly  well  adapted  for  masking  acrid, 
hitter  or  saline  materials.  The  contained  glycyr- 
rhizin,  not  being  soluble  in  acid  solutions,  the 
j)n*paration  is  obviously  not  suited  for  use  with 
diluted  acida  or  acid  salts. 

The  official  spirits  that  may  be  used  as  additions 
to  aromatic  elixirs  or  as  correctives  to  other  alco- 
iiolic  or  hydro-alcoholic  solutions  are: 

Spiritus  Anisi. — U.  S.  P. — Spirit  of  Anise 
contains  10  per  cent,  of  oil  of  anise  in  alcohol. 

Average  dose:   4  c.c.  (1  fluidram). 

Spiritus  Amygdal.^:  Amah.t:. — U.  S.  P. — 
Spirit  of  Bitter  Almonds  contains  10  per  cent,  of 
oil  of  bitter  almond  in  alcohol,  and  is  the  most  po- 
tent of  the  official  spirits.  It  is  markedly  aromatic 
and  a  very  small  quantity  usually  suffices  to  im- 
part a  distinctive  almond  odor  and  taste. 

Averas^e  dose:   0.5  c.c.  (8  minims). 
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Spiritus  Cinnamomi  —  U.  S.  P.  —  Spirit  of 
Cinnamon  contains  10  per  cent,  of  oil  of  cinna- 
mon. 

Average  dose:  2  c.c.  (30  minims). 

Spiritus  Gaultheri^. — ^U.  S.  P. — Spirit  of 
Gaultheria  is  a  useful  preparation  for  cases  in 
which  the  patient  appears  to  have  a  predilection 
for  teaberry  or  wintergreen.  This  preparation  im- 
parts a  distinctive  odor  and  taste  and  should  be 
used  with  discretion,  as  it  appears  to  be  objection- 
able to  many  people.  It  represents  10  per  cent,  of 
oil  of  gaultheria. 

Average  dose:   2  c.c.  (30  minims). 

Spiritus  Mentha  Piperita.  —  U.  S.  P. — 
Spirit  of  Peppermint  and 

Spiritus  Menth.e  Viridus. — U.  S.  P. — Spirit 
of  Spearmint,  in  addition  to  containing  10  per 
cent,  of  the  respective  volatile  oils  also  represent 
the  alcohol-soluble  portion  of  1  per  cent,  of  the  re- 
spective dry  crude  drug,  which  imparts  to  them  a 
distinctive  yellowish-green  color. 

Average  dose  (either)  :  2  c.c.  (30  minims). 

The  aromatic  tinctures  that  are  particularly 
useful  for  adding  distinctive  characteristics  to 
liquid  mixtures  are: 

TiNCTURA  AuRA]sn;ii  DuLCis. — TJ.  S.  P. — Tinc- 
ture of  Sweet  Orange  Peel.  This  preparation  is 
directed  to  be  made  from  fresh  peel  and  represents 
approximately  50  per  cent,  of  the' crude  drug.  It 
is  a  delicate  but  efficient  aromatic  and  is  useful  in 
connection  with  any  of  tlie  hydro-alcoholic  mix- 
tures. 

Average  dose:  4  c.c.  (1  fluidram). 
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TixcTURA  LiMONis  CoRTicJs. — ^U.  S.  P. — This 
is  made  from  fresh  lemon  peel  and,  by  some,  is 
preferred  to  orange. 

TixcTuuA  Cardamom  I. — U.  S.  P. — Tincture  of 
Cardanioni  represents  20  per  cent,  of  cardamom 
ill  diluted  alcohol. 

Average  dose:  4  c.c.  (1  fluidram). 
TixcTURA  Cardamomi  Composita. — U.  S.  P. 
Compound  Tincture  of  Cardamom  represents  2.5 
parts  each  of  cardamom  and  Saigon  cinnamon,  1 
part  of  caraway,  0.5  parts  of  cochineal  and  5  parts 
of  glycerin  in  suflicient  diluted  alcohol  to  make 
100  parts. 

Average  dose:  4  c.c.  (1  fluidram). 
TixcTi  HA  Lavandula.  Composita. — U.  S.  P. 
Compound  Tincture  of  Lavender  consists  of  a  mix- 
ture of  0.8  parts  of  oil  of  lavender  flowers  and  0.2 
parts  of  oil  of  rosemary  in  75  per  cent,  alcohol, 
which  is  us(m1  to  exhaust  2  parts  of  Saigon  cinna- 
mon, 0.5  parts  of  cloves,  1  part  of  nutmeg  and  1 
part  of  red  saunders. 

The  possihie  uses  of  this  preparation  are  proh- 
al)ly  host  illustrated  hy  the  official  solution  of 
potassium  arsenito,  which  is  flavored  and  at  the 
sauie  time  colored  by  the  use  of  3  per  cent,  of  this 
tincture. 

Averaij^e  dose:   2  c.c.  (30  minims). 
Tinctura   Yanill^k. — T^.   S.   P. — Tincture  of 
\^anilla  represents  10  per  cent,  of  vanilla  in  65  per 
cent,  alcohol  and  is  sweetened  by  the  addition  of 
20  per  cent.,  by  weight,  of  sugar. 
The  official  simple  wines  are: 
Vixu^[  Album.— U.  S.  P.— White  Wine.    This 
is   an   alcoholic   liquid,   made  by  fermenting   the 


HUBi^TAl^CEti  V^ED  AS  VEHICLES.  465 

juice  of  fresh  grapes,  the  fnjit  of  Vitis  vinifera, 
and  usually  contains  about  10  per  cent,  of  alcohol. 

White  wine  constitutes  an  excellent  vehicle  for  a 
number  of  acrid  or  bitter  substances,  and  is  par- 
ticularly useful  as  an  addition  to  the  oiSicial  aro- 
matic elixir.  If  from  10  to  25  per  cent,  of  white 
wine  be  added  to  aromatic  elixir  it  will  impart  to 
the  latter  a  distinctive  and  generally  agreeable 
odor  and  taste. 

ViNUM  KuBRUM. — U.  S.  P. — Eed  Wine  is  an 
alcoholic  liquid  that  is  made  by  fermenting  the 
juice  of  fresh,  red-colored  grapes,  the  fruit  of  Vitis 
vinifera,  in  the  presence  of  their  skins,  and  sub- 
jected to  the  usual  cellar  treatment  for  fining  and 
aging. 

The  official  syrups  that  are  generally  well  known 
or  widely  used  as  diluents,  correctives  or  vehicles 
are: 

Syrupus  Acidi  Citrici. — U.  S.  P. — Syrup  of 
Citric  Acid.  This  is  a  slightly  acid  syrup,  flavored 
with  tincture  of  fresh  lemon  peel,  and  is  useful  in 
connection  with  the  aqueous  solutions  of  the  alka- 
line salts  of  organic  acids,  such  as  potassium  ci- 
trate. 

Syrupus  Aurantii.  —  U.  S.  P.  —  Syrup  of 
Orange  also  contains  a  trace  of  citric  acid  and  has 
a  pleasant  acidulous  taste.  It  is  frequently  used 
in  place  of  the  syrup  of  citric  acid  and  is  preferred 
by  many. 

One  objection  that  may  be  raised  to  both  of 
these  official  syrups  is  that  they  contain  citric 
acid  and  are,  therefore,  incompatible  with  the  car- 
bonates and  bicarbonates.  Where  a  lemon  or 
orange  flavor  is  desired,  without  the  citric  acid,  it 
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may  be  secured  by  adding  about  1  per  cent,  of  the 
corresponding  tincture  to  simple  syrup. 

Syrupus  Pruni  Virginians. — U.  S.  P. — 
Syrup  of  Wild  Cherry,  while  it  represents  the 
aqueous  extractive  of  15  parts  of  wild  cherry,  is 
most  largely  used  as  a  pleasant  vehicle  or  as  an 
addition  to  other  diluents,  particularly  in  connec- 
tion with  expectorants. 

Average  dose:  4  c.c.  (1  fluidram). 

Syrupus  Tolutanus. —  U.  S.  P. —  Syrup  of 
Tolu  represents  the  water-soluble  portion  of  5  per 
cent,  of  tincture  of  tolu,  and,  like  the  preceding,  is 
frequently  used  as  a  corrective  in  mixtures  that 
are  designed  for  use  as  expectorants. 

Average  dose:   16  c.c.  (4  fluidrams). 

Syrupus  Sarsaparill^e  Compositus. — U.  S. 
P. — Compound  Syrup  of  Sarsaparilla  contains 
flnidextract  of  sarsaparilla,  fluidextract  of  glycyr- 
rhiza  and  fluidextract  of  senna,  and  is  flavored 
with  a  mixture  of  the  volatile  oils  of  sassafras, 
anise  and  gaultheria. 

This  preparation  constitutes  an  interesting  re- 
minder of  the  Avidesproad  use  of  sarsaparilla  as  a 
universal  panacea  almost  a  century  ago,  but  it  is 
uoAv  seldom  used  for  any  otlicr  purpose  than  as  a 
vehicle.  It  is  particularly  useful  for  such  acrid 
drugs  as  the  soluble  mercurial  salts  and  the  iodids 
and  bromids. 

Average  dose:    16  c.c.   (4  fluidrams). 

For  use  with  immiscible  liquids,  for  making 
emulsions  and  for  suspending  insoluble  powders 
in  aqueous  solutions  it  is  an  almost  universal  prac- 
tice to  use  the  official  mucilages  or  gums. 
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MuciLAGO  Acacia. — U.  S.  P. — Mucilage  of 
Acacia,  containing  34  per  cent,  by  weight  of  aca- 
cia, 33  per  cent,  of  limewater  and  33  per  cent,  of 
distilled  water,  is  probably  the  best  known  of  these 
several  preparations.  It  has  a  very  wide  field  of 
usefulness,  but  as  acacia  is  precipitated  by  alcohol 
it  is  not  useful  in  connection  with  strongly  alco- 
holic liquids.  The  presence  of  limewater  may  prove 
to  be  a  disturbing  factor  in  connection  with  solu- 
tions of  the  alkaloids,  and  here  the  mucilage  may 
readily  be  substituted  by  the  syrup. 

Syrupus  Aoacije. — U.  S.  P. — This  represents 
1 0  parts  of  acacia  in  a  moderately  heavy  syrup. 

MuciLAGO  Tragacanthje. — ^U.  S.  P. — Mucilage 
of  Tragacanth  contains  6  parts  of  tragacanth,  18 
parts  of  glycerin  and  sufficient  water  to  make  100 
parts.  This  preparation  is  particularly  useful  in 
connection  with  alcoholic  liquids  and  is  very  widely 
used  for  suspending  the  content  of  resinous  tinc- 
tures in  aqueous  mixtures. 

Another  preparation  that  is  quite  extensively 
used  to  mask  acrid,  bitter  or  otherwise  disagree- 
able drugs  is  the  recently  admitted 

Extkactum  Malti. —  U.  S.  P. —  Extract  of 
Malt  occurs  as  a  semi-solid  extract,  having  the  con- 
sistency of  thick  honey,  and  is  itself  considered  to 
be  nutritive,  tonic  and  laxative.  It  has  been  used 
quite  extensively,  particularly  in  connection  with 
several  widely  used  proprietary  preparations,  as  a 
vehicle  for  cod-liver  oil,  cascara  sagrada  and  the 
bitter  alkaloids  like  quinin  and  strychnin. 

Average  dose:  16  c.c.  (4  fluidrams). 
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SOGGESTIVE    COLORING. 

'I'he  subject  of  coloring  is  a  much  simpler  one 
than  is  that  of  flavoring,  but  it  is  of  almost  equal 
importance,  if  we  are  to  judge  by  the  practices  that 
have  been  followed  by  manufacturers  of  elegant 
proprietaries  for  upward  of  a  quarter  of  a  century. 

Coloring  agents  are  primarily  divided  into  such 
as  are  useful  with  alkaline  and  neutral  substances 
and  such  as  are  useful  with  dilute  solutions  of  the 
official  acids  and  acid  salts. 

For  those  of  the  first  class,  preparations  con- 
taining carmin  or  cochineal,  for  red,  and  glycyr- 
rhizin  for  brown  are  readily  available.  For  the  so- 
lutions of  acids  and  acid  salts,  however,  neither  of 
these  substances  would  answer,  as  they  are  both 
precipitated  by  acids,  and  we  have  recourse,  there- 
fore, to  cudbear  for  the  red  and  caramel  for  the 
brown. 

Taking  the  official  aromatic  elixir  as  a  type,  this 
may  be  colored  a  bright  red  by  the  addition  of 
from  10  to  20  per  cent,  of  the  compound  tincture 
of  cardamom,  containing  cocliineal,  or  it  may  be 
given  an  equally  bright  red  color  by  the  addition 
of  1  per  cent,  of  the  Tincture  of  Cudbear  of  tlie 
National  Formulary.  Cudbear  is  the  source  of 
the  bright  red  color  that  is  so  common  in  pro- 
])rietary  preparations,  and  as  cudbear  itself  lias  no 
known  medicinal  properties,  apart  from  the  pleas- 
ing suggestiveness  of  the  resulting  preparation,  we 
must  naturally  conclude  that  the  manufacturers  of 
proprietary  preparations  have  succeeded  in  im- 
pressing not  alone  the  patient,  but,  in  many  cases 
at  least,  the  physician  also,  by  the  judicious  use  of 
pretty  colors. 
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The  use  of  caramel  (burnt  sugar)  is  too  well 
known  to  need  further  comment,  apart  from  the 
fact  that  the  National  Formulary  contains  a  for- 
mula for  a  compound  tincture  of  cudbear,  Tinc- 
tura  Persionis  Composita  N".  F.,  which  contains 
10  per  cent,  of  caramel  and  will  be  found  useful 
when  a  bright  brown  preparation  is  desired.  From 
1  to  5  per  cent,  will  suffice  to  give  a  light  to  dark 
brown  tint  to  a  colorless  fluid. 

A  very  pleasing  golden-yellow  mixture  that  ap- 
pears to  be  fairly  stable  with  either  acid  or  alka- 
line solutions  may  be  obtained  by  adding  1  per 
cent,  or  even  less  of  the  now  official  tincture  of 
Hydrastis.  This  preparation,  though  made  with 
65  per  cent,  alcohol,  mixes  readily  with  the  official 
elixir,  but  precipitates  slightly  when  added  to 
aqueous  solutions,  and  they  should,  therefore,  be 
directed  to  be  filtered  before  being  dispensed. 

For  alkaline  or  neutral  solutions,  either  aqueous 
or  alcoholic,  a  bright  red  color  may  be  obtained  by 
the  use  of  1  per  cent,  of  Liquor  Coccineus,  N".  F., 
or  from  one-tenth  to  one-fifth  this  quantity  of 
liquor  Carmini,  N.  F. 
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preparations,   359. 
Amyl   nitrite,   373, 
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235. 
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I     -Xsafetida,    157,    432. 
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sulphate,    244,    »54. 
.Aurantii    amari    corte.x,    148. 
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putrefactive,  73. 
Baking  soda,  222. 
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of   tolu,   279. 
Barberry,   146. 
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Beebe's    serum,    125. 
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ointment,    244. 

plaster,    245. 
Benzanilid,   312. 
Benzin,    254. 

Bonzi^ic   acid,    28,    58,    23.^. 
Henzoinnm.    280. 
Benzoyl    ecg:onin,    235. 
Berberis    aquifolium,    14(i. 
BetanaphthoK    58,    77. 
Biclilorid    of   mercurv,    .50. 
Bile.    401.    4;i2. 
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Biniodid  of  mercury,   50. 
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subcarbonate,    100,    4.50. 

subnitrate,    78.    100,    450. 

subpallate,    100. 

subsalicylate,    100. 
Bitter    almond    water,    4C0. 
Bitters,    144. 

astringent,    148. 
Black   mustard,    200. 
Blackberry  root  bark,   185. 
Blaud's  pills,    05,    103. 
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Blisters,   217. 
Bloodletting,    375. 
Bloodroot,    275. 
Blue  mass,    128,    410. 

ointment,   GO. 

stone,    192. 

vitriol,   38,    192,    225. 
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Borax,  64. 

Boric    acid,    43,    52,    57,    61,    63, 

196. 
Boron  compound,   45. 
Bromidia,  304. 
Bothriocephalus   latus,    445. 
Brandy,   205,   361. 
Brayera,   448. 
Briglit'a  disease,  387. 
Broniid  group,   325. 

sodium    and   potassium,    323. 
Bromidia,   StZtZ, 
Bromids,    309,   325, 

soluble,    461. 
Bromoform,    254. 
Bronchitis,   130. 

acute,   271. 

chronic,    286. 
Brown  coloring,  469. 

mixture,  290. 
Burgundy     pitch,     plasters     of, 

208. 
Burns,   66. 

Butyl    chloral,    hydrate,    324. 
OafTein,  317,  319,  352,  355,  379, 
417. 

sodio-benzoate,    382. 
Caffeina  citrate,   383. 

eflfervescens,    383. 

sodio-salicylate,    382. 
Calamus,  148. 
Calcii    hypophosphis,    119. 

bromidum,  328. 
Calcium    lactophosphate,     120. 

oxid,  36. 
Calendula  oflBcinalis,   204. 
Calomel,   72,  75,   1*29,  134,  384, 

406,   419,   443. 
Calorific  value  of  foods,  173. 
Calumba,   146,  15]. 
Calx,   36. 

chlorinata,  39. 
Cambogia,    406. 

Camphor,    216,    326,    350,    358, 
390. 

liniment,   357. 

monobromated,    326. 

water,   65,   196. 
Camphorated  soap  liniment,  205. 
Campho-phenique,    65. 
Cancer   cures,    226. 
Cancerous   growths,    226. 
Cannabis  indica,  303. 
Cantharidal    collodion,    239. 
Cantharides,    2218. 

cerate,  218. 
Cantharidin,    218. 
Capsicum,  155,   208. 

fastigiatum,    155. 

plasters,   212. 
Caramel,  469. 


Carbo  ligni,  213. 

Carbolic   acid,    28,    80,    260. 

acid    as   disinfectant,    40. 
Carmin,   468. 

Carminative,    Dalby's,    158. 
Carminatives,    153. 
Carron    oil,    231. 
Caryophyllus,   160. 
Cataplasma   kaolini,    213. 
Cathartics,    393,    394. 

anhydrid   group  of,    403. 

saline,   410. 
Cascara    sagrada,    102,    399,    402. 
Cassia   fistula,    409. 
Castor  fiber,   358. 

oil,  407. 
Castoria,  398. 
Caustic  soda,   225. 
Caustics,   179,   224. 
Cephaelis  ipecacuanha,   273. 
Ceratum    cantharidis,    218. 

resinae,  207. 
Cerebral  excitement,   381. 
Chalk   mixture,    185. 
Chamberlain's      colic,       cholera 

and  diarrhea  remedy,   158. 
Chapped  hands,   231. 
Charcoal,    210,    213. 
Charta  sinapis,   209. 
Chenopodium       anthelminticum, 

442. 
Chimaphila,   386. 

umbellata,   386. 
Chirata,  146. 
Chloral,  323. 

camphorated,    209,    212. 

hydrate,  323. 
Chloralamid,    321,    324. 
Cliloral    formamid,    321. 
Chloralose,  324. 
Chloralum  hydratum,  323. 
Chloretone,   324. 
Chlorid  of  lime,  39. 

of   zinc,    43. 
Chlorin,   39,    62. 

Chloroform,    51,    159,    205,    206, 
252,  256,  268,  200,  267,  451. 

and  ether,   action  of,   26u. 

liniment^   206. 
Chlorosis,   100,    113. 
Cholera  vibrio,   73. 
Cholin,   114. 

Cliromii   trioxidum,   228. 
Chrysophanic  acid,   395. 
Cimicifuga,    148. 
Cinchona,   83,    149,    152. 
Cinnamic  acids,  28,   58. 
Cinnamon  water,   460. 
Circulatory    depressants,    365. 
Citrated  cafFein,   383. 
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Citrate,     iron     and     ammonium, 
96. 

of  magnesia,  415. 
Citric  acid,   383. 
(Mtnillus    colocynthis,    404. 
Citrus   vulgaris,    148. 
Claviceps,   363. 

purpurea,    363. 
(lay   poultice,   213. 
Cleansing   of   hands,    48. 
Clemen's   solution,    112. 
(clinical    thermomotors,    disinfec- 
tion of,  43. 
Cloves,   160. 
Coca,  283. 
Cocain,    45,  234,  238,   242. 

habit,   237. 

hydrochlorid,   23«. 

official   preparations   of,    2.38. 
Cochineal,    468. 
Cocoa  butter,  230. 
Cod  liver  oil,  122. 

liver  oil   emulsion,    123. 
Codein,   287,   288,   296,    301,   302. 

phosphate,  287,   302. 

sulphate,   287,   302. 
<k)dii  citras,  887. 
Coffee,   183,   881. 
Cold  bathing,  202. 
Cold  cream,  231. 

water,  laxative  action  of,  424. 
Colds,   237,   269,   350,  389. 
Collapse,    334. 

Collodium    cantharidatuni.    210. 
Colocynthis,   404. 
Colon  bacillus,   70,    71. 
Colophony,    207. 
Coloring,    suggestive,    467. 
Compound   digestive    elixir,    108. 

kino  powder,   185. 

liquorice     powder,     290. 

mixture  of  glycyrrliiza,    290. 

powder    of    glycyrrhiza,    2W. 

powder  of   morphin,    390. 

solution  of   creosol,    41. 

solution  of  iodin,   215. 

syrup    of   hypophosphites,    119. 

syrup  of  sarsaparilla,    466. 

syrup  of  squill,  278,  2S2. 

syrup  of  white  pine    276. 

tincture  of  cardamom,   4(i4. 

tincture  of  lavender,   404. 
Confectio   sennac,    398. 
Constipation,    401,    402,    424. 
Convallariae,   342. 
Convolvulus    scammonia,    403. 
Copaiba,    455. 
Copper,   42. 

salts,   192. 

sulphate,     38,     42,     65,     U)2, 
225. 


Copperas,  38,  42. 
Corns,  225. 

smut,   ustilago,   431. 
Corrosive    mercuric    chlorid,    37, 
49,  S9,  129,  436. 

sublimate,   37. 
Ootton  seed  oil,  230. 
Coughs,    269. 
Counter-irritants,   201. 
Crede's  soluble  silver,    197. 
Creolin,    41. 

Croisote,    47,   81,    83,   2K3,   28.1. 
Cresol,   41,  42,   56. 

compound   solution   of,   56. 

detergent  action  of,    56. 
CrcKolin,   41. 

Crile's   pneumatic  suit,    335. 
Croton  chloral  hydrate,   824. 

oil,   223,   224,    408. 

tiglium,    224,    408. 
Crotonoleic  acid,   407. 
Cubeb,    455. 
Cucurbita  pepo,   448. 
Cudbear,    468. 
Cumarin,   52. 

Cupri  sulphas,  38,   192,   225. 
Cusso,    448. 
Cystogen,   384. 
Dalby's    carminative,    158. 
Datura  stramonium,    245. 
Delirium   cordis,    338. 
Demulcents,    229. 
Depressants,    circulatory,    305. 
Dermatol,    190. 
Dermatology,    57. 
Desiccated      suprarenal      glands, 

199. 
Deshler's  salve,   208. 
Diabetes,   114. 
Diaphoresis,  388,  389. 
Diaphoretics,   388,  389. 
Di-rrhea,     72,     131,     186,     187, 

190,    408,    424. 
Diet,    162. 

Diethylsulphone  -  dimethyl  -  meth- 
ane,   324. 
Dietaries,    standard,    178. 
Diffestants  and  dietetics,   162. 
Dij^estive    elixir    compound,    168. 
Diluted    hydrobromic    acid,    328. 
Dipalen,    345. 

Disitalin,     338,     340,     341,     345, 
346. 

(J<>rnian,    341. 
Dipitalinum    verum,    338,    340. 
Difri  talis,    339,    341,    347,    878. 

group,    therapeutic    action    of, 
337,   342. 

purpurea,  339. 

tincture  of,   341. 
Digitin,   340. 
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Digitonin,  341,  344. 
Digitoxin,   338,   340,  346. 
Dionin,  303. 

Dioxymethyl    anthraquinone,  395. 
Diphtheria,  51. 

Disinfectants     and      antiseptics, 
local,   47. 
chemical,  32. 
general,   28. 
Disinfection,    28. 
moisture  needed   in,    34. 
of  bedrooms,  36. 
of   body,   48. 
of    cesspools,    drains,    urinals, 

cellars,    etc,    37. 
of    clotliing    and    instruments, 

48. 
of  corpses,  37. 
of  hands,   48. 

of  wounds  and  ulcers,   49. 
sheet  •^method  of,   35. 
Disulphon  -  methylethyl  -  meth- 
ane, 324. 
Dithymol    di-iodid,    54. 
Diuresis,  377,  379. 
Diuretics,    377,   382. 
Diuretin,  383. 
Donovan's  solution,   112. 
Dormiol,  324. 
Dover's  powder,    S574,   301,   390. 

powder,  liquid,  301. 
Dropsy,    403. 
Dryopteris    felix-mas,    447. 

marginalis,    447. 
Dyspepsia,  114. 

fermentative,   77. 
Ecballium    elaterium,    406. 
Elaterin,   406. 
Elm,   slippery,   213. 
Elixir  adjuvans,    462. 
ammonii    valerianatis,    435. 
aromaticum,   462. 
cinchonas,     pepsin    et    strych- 

ninae,    168. 
cinchonae,  ferri  et  pepsin,  168. 
ferri     quininae    et    strychninae 

phosphatum,   98. 
digestivum,    168. 
glycerophosphatum,    120. 
of   terpin   hydrate   ana   codein 

sulphate,  285. 
of  opium,  200. 
of  paregoric,  299. 
pepsin  et  ferri,  168. 
pepsin,     bismuthi     et     strych- 
ninae, 168. 
pepsin  et  bismuthi,  168. 
Emodin,  394. 
Emollients,   201,  229. 
Emplastrum   belladonnae,    245. 
capsici,  209. 


Emulsion  of  castor  oil,  409. 

of  cod  liver  oil,  123. 
Emulsion  asafcetidae,   158. 
chloroform!,   159. 

olei   morrhusB,   123. 
Epinephrin,    199,   2S0. 
Epispastics,  217. 
Kpsom  salts,   414. 
Ergot,  262,  263,  430. 

testing  of,  428. 
Kthacol,   286. 
Essentia  pepsini,   169. 
Ether,    159,    263,    255,    260,    267, 
301,    461. 

administration  of,  264. 

compound  spirit  of,   160. 
Ethereal  oil,  160. 
Ethyl  alcohol,   203. 

bromid,   254. 

carbamate,  821,  326. 

chlorid,    256,   258,   26«. 

morphin,   293. 

oxid,  861. 
Eucain,  45,  237. 
Eugenia  aromatica,   160. 
Euonymua,  406. 

atropurpureua,    406. 
Europhen,  63. 
Exalgin,   812. 
Exanthemata,   62. 
Exogonium  purga,  403. 
Expectorants,   269. 

demulcent,  289. 

sedative,   271. 

stimulating,   279. 
Extract    of    belladonna    leaves, 
244. 

of  colocynth,    compound,    404. 

of  ergot,  430. 

of  hematoxylon,    185. 

of   hyoscyamus,    292,    304. 

of  Indian  cannabis,  304. 

of  malt,  168. 

of  stramonium,   245. 

of  witchhazel,   204. 
Extractum  aloes,  397. 

cannabis  indicae,  304. 

digitalis,   841. 

gentianae,   146. 

glycyrrhizae   purum,    289. 

leptandrae,  405. 

malti,   168,   467. 

opii,   298. 

quassiae,   146,   442. 

rhamni    purshianae,    400. 

sumbul,  433. 
Eye,  antisepsis  of,  65. 
Feeding,   infants,   173. 
Fel  bovis,   442. 
Fellow's  syrup,    117. 
Fennel   water,    460. 
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Ferratin,   91,   98. 

Ferri    carbonas    saccharatus,    95. 

et   animonii   tartras,   97. 

et   potassii  tartras,   97. 

et  quiniiup  citras,   97. 

et    quiniiue    citras  sohibilw,  07. 

et  strj-chniiUB  citras,  97. 

liydroxidum,    9!). 

si'nphaii,    38,    94. 
Ferric    thlorid,    ll»2. 

rhlorid,    tiocture    <.f,    04,    103. 

Titrate,    i»fi,    US,    KH,    ia=>. 

liyiK»ph<:8phite,    110. 
Femais  carbonate,   O.'i,   lOo. 

rtulphate,    38,    104. 

sulphate,   dried,  94,   103. 
Fernim    retluctum,    JMl. 
Ferula,   157. 
Fever,   malarial,  85. 
Figr,  410. 

8yrui>8,   398. 
Filicic  acid,   447. 
Flaxseed,   213. 
Flies,    30. 

Fluidextract    of   blackberry    r»x>t 
bark,   185. 

of  geranium,   185. 

of  licorice  root,  280. 

of  red  rose,   185. 

of  rhus  glabra,    185. 
Fluidextractum     aconiti,     248, 
3G7. 

apocyni,   342. 

aiirantii    amari,    US. 

bclladonn;e   radieis,    245. 

berberis,   147. 

calami,    14S. 

calumb:p,    14G. 

cannabis  indic.T,    304. 

capsici,    153,    20S. 

chimaphilar,    38G. 

cliiratcT,    14G. 

ciniicifugae,    140. 

cinchoniE,    150. 

convallariae,    342. 

digitalis,    341. 

orgotx,    430. 

gentianne,    145. 

liypophospliito.    110. 

glycyrrhizae,    280. 

granati,    448. 

liydrastis,    140. 

ipecacuanha?,    274. 

k'ptandrae,   405. 

nucis   vomicae,    150. 

pilocarpi,    302. 

podophylli,    405. 

(luassice,    146,    442. 

rliamni    purshiannc,    400. 

sangninariap,    275. 

scilhP,    281. 


Fluidextractum  scopolap,  308. 

senegx,   275. 

sennx,  396. 

serpentarix,    149. 

spigelian,  441. 

staphisagrise,    438. 

stramonii,   245. 

siuubul,    432. 

uv^  ursi,   386. 

viburni  opuli,    433. 

valerian.-^,    434. 

veratri,    370. 

\-irburni   prunifolii,    434. 

zingiberis,    154. 
FiKxl   preser%'ative8,   45. 

amount  of   iron   in,   101. 
FiHKis,    calorific   value   of,   173. 

predigested,  175. 
Ftx>t  batlis,   mustard,   210. 
Formaldehyd,    33,  •  45,    tJ5,    '385. 

solution,  44. 
Formic  acid,   214. 

aldehyd,  33. 
Fowler's  solution.   111. 
Fracture  of  bones,   120. 
Fraenkel    solution,    258. 
Frangula,   395. 
Fraxinus  omus,   410. 
Friar's  balsam,    281. 
Gadus  morrhuae,  123. 
Gallic   acid,   187. 
Ganibir,    ISl,    184. 
(Janiboge,    406. 
Garcinia   hanburii,    406. 
(Jargles,    62, 
(Gastric   juice,    73. 

ulcer,    ISS. 
Gastritis,   chronic,   107. 
(iontiana,    144. 
Gentian    bitters.    151. 

and    orange   bitters,    151. 
(ioraniuni,    185. 
(Jingor,    1.^4. 
(Jlandulae      suprarenales      siccrr. 

190. 
Glandulne  tluToidae  siccnp,    142. 
(.'lonoin,    374. 
CJlucose,     324. 
Glycerin,    46,    59,    220,    232,    423. 

magmas,    214. 
Glycorite    of   boroglycerin,    64. 

of   phenol,    251. 

of   starch,    50. 
Glyceritum    acid    tannici,    184. 

amyli,    59. 

boroglycerini,    64. 

ferri     quininae     et     stryehninrr 
pliosphatum,    OS. 

pepsini,    168. 

phenol  is,    251. 
(Hycerol,    22<). 
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Glycerophosphoric  acid,  120. 
Glyceryl  trinitrate,  372,  373. 
Glycyrrhiza,    289. 

compound   mixture   of,    290. 

compound  powder  of,  398,  424. 
Glycerrhizin,    459,   468. 
Glycyrrhizinum       ammoniatum. 

290. 
Goiter,      hypoplastic     follicular, 

142. 
Golden  yellow  mixture,  469. 
Gonorrhea,    451,    453,    456. 
Gossypii  cortex,  U.   8.  P.,  481. 
Goulard's  extract,   191. 
Granatum,    447. 
Gray  powder,   419,  127. 
Green  soap,   437. 
Griffith's  mixture,   95. 
Grindelia   robusta,   222. 
Guaiacol,  81,  88,  286. 
Guarana,    381. 
Hagenia  abyssinica,  448. 
Hands,    disinfection   of,    48. 
Hay  fever,  235. 

fever    remedies,    236. 
Headache,    212,    319. 
Heart,   dilatation  of,  344. 

disease  of,   262. 

fatty   degeneration   of,   344. 

tonic,    380. 
Heat,  31,   213,  335. 
Helmitol,  385. 
Hematin,    91. 
Hematinics,    91. 
Hematogen,   92. 
Hematoxylon,   185. 
Hemoglobin,   91. 
Hemorrhage,    362. 
Hemorrhoids,    242,    246. 
Hemp,    Canadian,    348. 
Hernia,   strangulated,   393. 
Heroin,  303. 

Hexamethylenamin,    82,    385. 
History  of  Pharmacopeia,   11. 
Hive  syrup,   284. 
Hoffman's  anodsme,  361,   160, 
Homatropin    hydrochlorid,    307. 
Himianized   milk,    170. 
Humanized  milk  powder,  169. 
Hunyadi  water,  415. 
Huxam's   tincture,    150. 
Hydrargyri     chloridum     corrosi- 
vum,  37,  60,  129. 

chloridum   mite,   129,    419. 

iodidum  flavum,   128. 

iodidum  rubrum,  59,  128. 
Hydrargyrum,  127. 

cum  creta,    127,   419. 
Hydrastinin,   198. 
Hydrastis,    149, 

Hydrated     chloral,     321,     328, 
376. 


Hydrazin,    311. 
Hydrobromic   acid,   328. 
Hydrobromids,    328. 
Hydrochinon,  385. 
Hydrochloric  acid,   73,   Ttf. 

acid,   dilute,   76. 
Hydrocyanic  acid,  243,  289,  163, 

165. 
Hydrogen  dioxid,  44,  50,  62,  64, 

66,    76,    182. 
Hydroxybenzene,    55. 
Hydroxylamin,   311. 
Hyoecin,  808. 

Hyoscyamina    sulphas,    80dL 
Hyoscyamina       hydrobromidum, 

308 
Hypnal*    812,    823. 
Hypodermic   syringea,    43. 
Hypophosphites,    119,    121. 
Indian  cannabis,  303. 
Indigestion,   154. 
Infant  feeding,   173. 
Infectious    diseases,     spread    of, 

48. 
Inflammation   of  stomach,    188. 
Infusion  of  diiritalis,   841. 

of  uva  urai,  386. 
Infusum    digitalis,    841. 

sennae    compositum,    899. 
Injections,   Intraspinous,   for  an- 
esthesia,   241. 
Insecticide,  58. 
Instrument  disinfection,   48. 

sterilization,    41. 
Intestinal   antiseptic,    73. 
Intestine,    closure   of,   393. 

spasmodic  constriction  of,  393. 
Introduction,   9. 
lodids,   18«. 

soluble,    461. 
lodin,  44,  45,  79,  215,  216. 
compound  solution  of,  80,  138, 
215. 
Iodoform,    51,   52,    66. 

gauze,    53. 
lodol,   53. 
lodum,   79,   137. 
lodothyrin,   141. 
Ipecac,   272,   273,   277. 
Iron,  91,  96. 
acid   albumin,    91. 
albuminate  of.    91,   93. 
amount  In  food,  101. 
and   ammonium    citrate,    90. 
and  qulnin  citrate,  97. 
and  strychnin  citrate,  97. 
chlorid   of,    196. 
compound   mixture  of,   98. 
indications    for,     100. 
inorganic,  91,  94,  104. 
organic,    92. 
peptonate   of,   93. 


478 


PHARMACOPEIA  AND  PHYSICIAN, 


Iron,  reduced,  .10,  90. 

saccharated    carbonate    of,    95. 

scale  salts  of,  9C,   104,   461. 
Irritants,    201. 
Iso-punicin,    448. 
lich,   436. 
Jaborandi,    391. 
Jalap,    403. 

powder  compound,   404. 
Jamaica    quassia,    ]4(),    442. 
Jateorhiza    palmatu,    145. 
Junket,  171. 

Junipcrus  oxycedrus,  58. 
Kairin,  314. 
Kamala,   446. 
Kaolin,    poultice   of,    213. 
Kidneys,    infection   of,    S2. 
Kino,    185,   186. 
Kola,   381. 

Kopp's  Baby's  Friend,    151). 
Koso,    448. 
Kosotoxin,    446. 
Krameria,    186. 
Labarraque's   solution,    40. 
Lactophenin,    313. 
Lactucarium,   305. 
Lady  Webster's  dinner  pill,  397. 
Lanolin,   229. 
Larkspur,   438. 
Laudanum,    299. 
LllusekSmer,    438. 
Laxatives,    409. 
Load   acetate,   191. 

salts,    official,    VJl,    H)  I. 

subacetate,    solution   of,    J!)l. 
Lecithin,    IIG. 
Leptandra,   405. 
Lcucin,    70. 
Licorice,    289. 

root,    289. 
Lime,    3G. 

chlorinated,    39. 

liniment,   231. 

milk,   36. 
Linimentum  belIadonn:i',    245. 

calcis,    231. 

camphora;,    357. 

chloroformi,   205,   20(5. 

saponis,    205. 

terebinthinae,    208. 
Linseed,   213. 
Linum,   213. 
Liquid    carbolic    acid,    55. 

petrolatum,   230. 

rennet,  170. 
Liquified  phenol,   55,   251. 
Liquor  acidi   arsenosi.    111. 

ammonii    acetatis,    390. 

antisopticus,   44,  01 ,  (52. 

arsoni     ct     livdrarpvri     iodidi, 
112. 


Liquor    auri    et   arseni   bromidi, 
112. 

cresolis  compositus,  41,  56,  65. 

cresoli  saponatus,   41. 

ferri   chloridi,    192. 

ferri  et  ammonii  acetatis,   99. 

formaldehydi,    34. 

hydrargyrl   nltratis,    227. 

iodi  compositus,  80,  215. 

magnesii    citratis,    415. 

pancreaticus,   168. 

pepsini,    168. 

plumbi  subacetatis,    191. 

pepsini    aromaticus,    168. 

potassi   arsenitis,   34,   111,    112. 

potaasii  citratis,  390. 

seriparus,    170. 

sodsB   chlorinatx,    40. 

Hodii  arsenatls,  llz. 

sodii     phosphatis     composltus, 
417. 

zinci    et    alumini    corapositus, 
40. 

zinci   et  ferri  compoBitus,    40. 
Lithii   bromidum,   328. 
Lithii  carbonas,  3U8. 

citras    eflFervescens,    SRj. 

sal  icy  las,    388. 
Lithium   salicylate,   388. 
Loganiacese,  350. 
Loretin,   53,   54.  n 
Ix)8ophan,    53,    54. 
Louse,   438. 

Lupol's   solution,    SO,    215. 
Lumbago,    246. 
Lunar   caustic,    196,   226. 
Lymphosarcoma,    114. 
Lysitol,  41. 
Lysol,    41. 

McMunn's   elixir  of  onium,    300. 
Maprnesii    carbonas,    415. 

oxidum,    415. 
Magnesium   sulphate,    3J50,    414, 

sulphate,    effervescent,    415. 
Malaria,    85. 
Male  fern,  445,  447. 
Mandrake    root,    405. 
Manganese,    105,    106. 

dioxid    precipitated,    100. 

hypophosphite,    119. 

preparations,    peptonized,     105. 
Mangani  dioxidum  precipitatuni, 
106. 

hypophosphis,   119. 

sulphas,    107. 
Manna,    410,   399. 
Massa  ferri,   carbonatis,   95. 

hydrargyri,    128,    419. 
Matico,    384. 
May   ap])les,    405. 
Mf'dicated   waters,   450. 
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Menstruation,    31T. 
Mentha  piperita,  IStty  209. 

viridis,   166. 
Menthol,   209,   212. 
Mercurial    ointment,    60, 
Mercurials,    59,    126,    127,    130, 

418. 
Mercuric  chlorid,  87,  42,  49,  69, 
60,   66,   227. 

iodid,   128. 

nitrate,    227. 

oxid,  red,  60,  436. 

salicylate,  134. 
Mercurous     chlorid,     mild,     76, 
129,   184,   419. 

iodid,    128,   182. 

iodid,    yellow,    128. 
Mercury,  127. 

hypodermic   injection   of,    134. 

in  pregnancy,   132. 

with  chalk,  127,   419. 
Methemoglobin,   810,   371. 
Methyl  acetaniUd,   312. 

alcohol,   203. 

punicin,   448. 

salicylate,    88,    216. 
Mieraine,   387. 
Milk,   humanized,  170. 

peptonized,    171,   172. 

powder,   169. 
Mineral   acids,    41. 
Mints,  official,   156. 
Mistura  ammonii  chloridi,   290. 
Mistura   cretae,   186. 

carminativa,  168. 

chloroformi     et    cannabis    in- 
dica  composita,  158. 

chloralis    et    potassii    bromidi 
composita,   292. 

sodae  et  menthae,   167. 
Mitral   stenosis,    343. 
Mixture    for   general    anesthesia, 

256. 
Monobromated  camphor,  326. 
Morphin,  286,  301,  323,  337,  350, 

352. 
Morphinse   acetas,    301. 

hydrochloridum,   301. 

sulphas,   302. 
Moschus  moschiferus,    358. 
Mouth   wash.    51. 
M.    S.    mixture,    255. 
Mucilago  acaciae,   289,    467. 

tragacanthae,    229,    467. 
Mucous  membrane,  antisepsis  of, 
61. 

membranes,     local     treatment 
of,   195. 
Muriatic  acid,   70. 
Muscarin,   355. 
Musk,    358. 


Mustard,    161,   a09,   218. 

paper,   209. 

poultice,  210. 
Mydriatics,  307. 
Myocardium,   improved  nutrition 

of   the,    333. 
Myxedema,    141. 
Naphthalen,   49,   73,   77,   451. 
Naphthol,   49,    77. 
Nasal  passage,  antisepsis  of,  63. 
National  Formulary,  14. 
Nephritis,  218,  378,  384. 
Nerves  in  teeth,   destruction  of, 

227. 
Neuralgia,   212,   246,   249. 
Niemeyer's   pills,    378. 
Nitric  acid,  227. 
Nitrites,   370,  873,  374. 
Nitroglycerin,    372. 
Nitrous  oxid,  252. 
Norwood's  tincture  of  veratrum, 

869. 
Nosophen,   63. 
Nudein,    116. 
Nutmeg,    161. 
Nux  vomica,  160,  360. 
Obesity,   126,   141. 
Oil  of  almonds,  expressed,  230. 

of   American  worm   seed,   444. 

of  cade,  67. 

camphorated,   367. 

castor,    408. 

of   chenppodlmn,    444. 

of  cinnamon,  161. 

of  cloves,    161,    206. 

of  copaiba,   206,    465. 

cotton   seed,    22»0,   408. 

croton,   406. 

of  cubeb,    466. 

ethereal,  160. 

of  juniper,    384. 

of  juniper  tar,   67. 

of  mustard,  volatile,   209. 

olive,  230,  408. 

of  pennyroyal,    206. 

petroleum,    124. 

purgative,    407. 

of  sandalwood,    206,   456. 

of  santal,    465. 

of  savin,    207. 

of  theobroma,    230. 

of  thymus    vulgaris,    56. 

of  turpentine,    »07,   211,    384. 

of  turpentine,     rectified,     461. 

volatile,   61,    147,   206,   384. 

of  wintergreen,    88,    89. 
Ointment    of    ammoniated    mer- 
cury,  228. 

carbolic,    439. 

of  belladonna,   244. 

of  mercuric   nitrate,   227. 
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Ointment  of  nuTcury,  GO. 

of  phenol,    251. 

of  red  mercuric  oxid,   00. 

of  red  precipitate,   00. 

of  rose    water,    231. 

stramonium,    240. 

of  sulphur,    58. 

of  tar,  67. 
Oleate  of  atropin,  244. 

of  cocain,  23y. 

of  veratrin,    249. 
Oleoresin     of     aspidium,     -*47, 

450. 
Oreoresina   aspidii,    447. 

capsici,    155,   208,   212. 

cubebae,    450. 

sijiribcTu,   IBi. 
Oleum      niriyKtlaJ^      ex[)reasum, 

230. 
Oleum  betulap,   88. 

ILlljLl'SUlJl,       58. 

tJir>Hjph>lli,  ML 
ciicnupii,    442,    444. 

i>:'  ■  ■■    ). 

gaultheriae,    88. 
gossypii    seminis,    230. 
jecoris    aselli,    123. 
menthaB    piperita*,    150. 
morrhuae,  123. 
oliva',    230. 
ricini,    408. 
n»sniarini,    207. 
sabin.T,    2i>7. 
santali,    455. 
siiutjii,"?    volatile,    20v. 
1 1  rein  n  til  inn;    2^7 

ti(?lii.    324.    406. 

vitmli    dulocs    3^- 
Opii    puivis,    298. 
Opium,    187.    293,    2J»H. 

deodoratuni,    298. 

deodorized    tincture    of,    2!»9. 

Mr-Jlunn'fl  plixir  of,   299. 

uffltiiii   preparalinna  of,   29S. 

ptiiatininp-,   S^i, 
OrjiKffl  and  gentian  bitters,  lol. 
("teti^ffnifllfldii,    130, 
Ocirc^upuria   gainbir,    1S4. 
O™   firics^   220. 
Oiynnthniquinone^    "MH. 
Oxyiivis  vpmiiculurii!,   44. 
Packer' B  tar  sciup^    Z->\^ 
Panc^^^atin,   1C4,    107. 
rjinertfUliTiuiri.    liu, 
Pupnyatin,     IPfl, 
I'arji-   iimldo-   phenol.    313. 
Pj]raldch>'tJ.    321,    Ha4. 
pjiTjayaia*    lotal   intestinal.   393. 

1'jiril^iTir    fsTTigi^    59, 
I*arasiticides,    01,    430. 


Paregoric,   299. 

Piirf:mjh3'niatjouii    nephritis, 

e^hronic,    450. 
Putctit     jnpiiifinf>9     for     coughs, 

209. 
Peacock's    bromids,    327. 
Pearls  of  amyl  nitrite,  375. 
Pearson's  solution,    112. 
Pediculi,  00. 
t'prhc-uhia    pubis,    438. 
Pelittk^rin,    440,    450. 

t^nnate,    448,    4aiL 
Penicillium    brevicaule,    107. 
Pepo,    448. 
Pepper,   101. 
Ppppennmt,    l.'5tl, 

wattT,     460. 
Peiiaui,    103,    IM,    107, 
pL'jainuEri    finc?rharntuni,    108. 
i'epsinum,    107. 

Jl''"1lkJrTJU.1>if,JIl'<il]lJ*^.        1<!.'. 

Peptonate   of   iron,    93. 
Peptonized   milk,   171. 
Peptonized    manganese    prepara- 

l''j'i-rii;.Ln;;    ])owder,    109. 
Periostitis,    139. 
Peristalsis,   72,   76,   396. 
Peritonitis,    154,    393. 
Peru   balsam,    53. 
Petrolatum,    230. 

saponatum,   215. 

album,    230. 

liquiduni,    230. 
Petroleum    ether,    254. 

oils,    124. 
Pliarmacopeia,   9. 
Phcnacetin,   309,   310,    :515,   319, 

320. 
Phenalgin,    314. 
Phenetidin,    313. 
Phonoeoll,    ;il3, 

PiirriQl,    2S,     40.    44,    47,    .'.4,    55 
t^,    23&,    asa,   '2al,    ail,    444! 

s<x}ique,    £K), 
I'henaJphtbBlem,    i±I. 
PhtmiliiijlphoDic    acid,    8L 
Pht-nylQcetaniicl,    31  a,    3i.^. 
I'hetiyl'dimGtliyl-pyrttKolon,     316. 
Phenyl  hydriutin,   81 L 
Plienyl    salicylate,    l*a,   87,    88. 
Phosgene,    250, 
PhoBphateg,   117. 

of   ii?on,   qiiimn  anii  ativclinin, 
98. 
Phosphoric   acid,    118. 
Phosphorus,    114,   118,    119,    121. 

and   its  salts,    therapeutics  of, 
120. 
Phthisis,    117. 

Picrasnia   exeelsa,    146,    442, 
Picrol,    54. 
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Pills  of  aloes  and  iron,  94,  102, 
397. 

of   asafetida,    157. 

of  aloes   and   mastic,    397. 

of  aloes  and  myrrh,   397. 

Blaud's,    94,    103. 

compound    cathartic,    404. 

of   ferrous   carbonate    and   po- 
tassium  sulphate,    94,  103. 

Francis',  407. 

Griffith's,   94,  103. 

Lady    Webster's    dinner,    397. 

of  lead   and   opium,    188. 

of  phosphorus,    118. 

of  rhubarb,    compound,    397. 

triplex,   407. 

vegetable   cathartic,    397,    404. 
Pilocarpin,   390,   391. 

nitrate,    390,    392. 
Pilocarpus,    391. 
Pilula  aloes,  397. 
PilulaB  aloes  et  ferri,  94. 

asafetidse,    157. 

catharticaB   compositae,   397. 

ferri    carbonatis,    94. 

laxativse   compositae,   397. 

opii,    298. 

phosphori,    118. 
Pink  root,    441,    444. 
Pinus,    57,    207. 

palustris,  207. 
Pipsissewa,  386. 
Pix  liquida,  57. 
Plasters,    resin,   208. 

rubefacient,    208. 
Plumbi  acetas,   191,  456. 
Podophyllum,    405,    407, 
Poison   oak,    221. 
Polygala   senega,   275. 
Pomegranate,    447. 
Pomegranate    root   bark,    449. 
Potassa,  225. 
Potassii   chloras,    62. 

acetas,  387. 

bitartras,   387. 

et  sodii  tartras,   416. 

citras,   387. 

bromidum,    328. 

hypophosphis,    119. 

iodidum,    139. 

nitras,   387, 

permanganas,   66,    107,   454. 
Potassium     and     antimonv     tar- 
trate,   »»8,   276. 

bicarbonate,     157. 

bitartrate,    404. 

bromid,  292,  328,   381. 

chlorate,   62. 

citrate,   3«T,  460. 

hydroxid,    225. 

hypophosphite,    119. 

iodid,   125,   132,   139,   327. 


Potassium  permanganate,  41,  66, 
107. 

sulphate,  193. 
Poultices,  213. 
Powder,  antiseptic,  astringent,  65. 

compound  of  glycyrrhiza,  308, 
424. 

Dover's,    274,    301,    390. 

of  ipecac,   274. 

of  ipecac  and  opium,  274,  390. 

of  opium,  274. 
Powdered  blue  mass,   128. 
Precipitate,    red,   438. 
Predigested  foods,    175. 
Pregnancy,     use     of     mercurials 

in,   420. 
Preservatives,    46. 
Probilin,    422. 
Proteid   requirements,    177. 
Protozoon,   86. 
Prune,    410. 
Pseudo-punicin,   448. 
Pterocarpus  marsupium,  185. 
Ptyalin,    164. 

Pulvis     acetanilidi     compositus, 
315. 

antisepticus,   65. 

glycyrrizae      compositus,      290, 
398. 

iodoformi   compositus,    52. 

ipecacuanhae  et  opii,  274,  301, 
390. 

jalapae  compositus,    404. 

morphinae    compositus,    390. 

pancreaticus    compositus,    169. 

pepsin  compositus,    168. 

pro  lacte  humanisato,  109. 
Pumpkin  seed,    447. 
Punica   granatum,   447. 
Punicin,    448. 
Purgatives,    393. 
Pustulants,    222. 
Pyrogallic  acid,  57. 
Pyrogallol,    57. 
Quassia,    146,    442. 
Quinin,    68,    83,    311. 
Quininae  bisulphas,    84. 

hydrobromidum,    84. 

hydrochloridum,    84. 
Quininae   salicylas,    84. 

sulphas,   84. 
Quinolin,    53,    311. 
Red   coloring,    468. 

iodid,   128. 

mercuric  iodid,   59,   128. 

wine,    465. 
Reduced  iron,   96,    102. 
Rennet,   liquid,   170. 
Rennin,    166. 
Resin  of  Jaiap,   404,   40C. 

of    scammony,    405. 

plasters,    208. 
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Resina,  207. 

podophylli,    405. 
Resorcin,  57. 
Rhamnus  purshiana,  399. 
Rheum,   67,   399. 
Rheumagon,    418. 
Rheumatism,    249. 

chronic,    186. 
Rhubarb,  889,  899,  402. 

ofScial   preparations   of,   399. 
Rhus  glabra,  186. 

poisoning,   221. 
Ricinus  communis,  406. 
Rickets,   120,    124. 
Rochelle  salts,   416. 
Rose,  red,  185. 
Rose   water,    231. 
Rosin,    207. 

Rosmarinus   ofScinalis,    207. 
Rubefacient   plasters,    207. 
Rubefacients,    202. 
Rubus,  185. 
Rumex,    Hifo. 
Sacred   bark,    40SB. 
Salacetin,    314. 
Sal  alembroth,   60. 

ammoniac,    283. 
Salicin,   88. 

Salicylates   in   rheumatism,    87. 
Salicylic    acid,    45,    57,    58,    86, 

311. 
Saline    cathartics,    410. 

diuretics,    386. 

purgatives,    412,    414. 
Salipyrin,    312. 
Salol,   82,    87,    88,    401. 
Salophen,    313. 
Salt,   common,  tJ4. 

solution,  physiologic,  335. 
Salts,    purgative,    412. 

of    lithium,    387. 

Rochelle,    416. 
Sanguinaria,    275. 
Sanguinarin,    275. 
Santa lol,    455. 
Santahim    album,    455. 
Santonin,    441,    443. 
Sapo   mollis,    437. 
Saponated  petrolatum,  216. 
Sarcoptes   scabies,    436. 
Sarsaparilla,  compound  syrup  of, 

466. 
Scabies,    436. 
Scalds,   66. 

Scammony,    405,    406. 
Schleich's     infiltration     method, 
241. 

mixture,   255. 
Scilla,    281,    241. 
Scoparin,   383,   379. 
Scoparius,    383. 


Scopola,   807. 

camiolica,   807. 
Scopolamin-morphin       solution, 

267. 
Scopolamine        hydrobromidum, 

308. 
Scotch   oats,   800. 
Semen  staphidis  pedicularis,  438. 
Senega,  276. 
Senna,   397,   898,   401. 
Serpentaria,    149,  162. 
Serum,   Beebe's,   126. 
Shock,    247,    256,    334,    361,    361, 

362. 
Silver,    193. 

iodid,   4S4. 

nitrate,  66,  193,  226,  464. 

nitrate,   internal  use  or,   197. 

nitrate,   mitigated,   226. 

nitrate,   use  of,   196. 

proteid   combination  of,    197. 

soluble,   197. 
Sinapis  alba,   209. 

mg^ra,    209. 
Slippery  elm,  213. 
Smelling  salts,  360. 
Soap   liniment,   205. 

liniment,    camphorated,    205. 

Packer's  tar,   221. 
Soda,   32. 

mint    tablets,    157. 
Sodii    arsenas,    110. 

acetas,   387. 

arsenas    exsiccatus,    110. 

hypophosphis,    119. 

nitris,    373. 

sulphis,   437. 
Sodium    acetate,    383. 

benzoate,   382,    460. 

bicarbonate,  62,  157,  222. 

borate,   64,   65. 

bromid,    320. 

chlorid,    64,    336. 

hypophosphite,    119. 

hyposulphite,    59. 

iodid,    418. 

nitrite,    373. 

phenosulphate,    64,    81. 

phosphate,    416. 

salicylate,   87,   381,   382,   460. 

santoninate,    440. 

sulphocarbolate,    64,   81. 

thiosulphate,    59,    215. 
Solution,  alkaline  antiseptic,  62. 

of   arsenous  acid.   111. 

of   chlorinated  soda,   40. 

Donovan's,  112. 

of  ferric    chlorid,    94. 

of  formaldehyd,   34. 

Fowler's,    111. 

FraenkePs,    258. 

of  liydrogen    dioxid,    50. 
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Solution  of  iodin,  compound,  80. 

of  iron    and    ammonium    ace- 
tate, 99. 

Lugol'B,  80. 

Pearson's,    112. 

of  potassium    arsenite.    111. 

of  potassium    citrate,    390. 

of  sodium   arsenate,    112. 
Soporifics,    291. 
Sore  throat,  51. 
Sozoiodol,   54. 
Spanish  flies,   218. 
Spartein,   383. 
l^arteinsB  sulphas,   383. 
Spearmint,   156. 

spirit  of,   468. 

water,   460. 
Spigelia,   441,   444. 

marilandica,    441. 
Spirit  of  ammonia,  359. 

of  anise,   462. 

of  bitter  almonds,   462. 

of  cinnamon,    463. 

distilled,    360. 

of  ether,   361. 

of  gaultheria,  463. 

of  glyceryl   trinitrate,   372. 

of  mindererus,    390. 

of  niter,  sweet,  390. 

of  nitroglycerin,    372. 

of  nitrous  ether,  372. 

of  peppermint,    156,    463. 

of  spearmint,    463. 
Spiritus  setheris,    160,   361. 

anisi,  462. 

aetheris   compositus,    160,    361. 

setheris  nitrosi,  390. 

ammonis  aromaticns,  859. 

amygdala  amarae,   462. 

camphors,    205,    367. 

cinnamomi,  463. 

chloroformi,  159. 

frumenti,   205,   360. 

gaultheria,  463. 

glonoini,    372. 

glycerylis   nitratis,    372. 

menthsB   piperitae,    166,   463. 

menthae   viridis,    463. 

vini   gallici,   205,   361.. 
Splanchnic  area,   353. 
Stavesacre,    438. 
Squill,  281,  379,  384. 
Staphisagria,    438. 
Steam,   moist,   32. 
Sterilization   of   hypodermic    so- 
lutions, 44. 

of  surgical   Instruments,    48. 
Stimulant,   cardiac,   330,   379. 

circulatoiy,  330,  831. 

respiratory,   352. 
Stimulation,    mechanism   of,  331. 

of  constrictor  mechanism,  835. 


Stomachics,    143. 
Stovain,   45,   231. 
Stramonium  ointment,   245. 
Strontii  bromidum,   328. 

iodidum,   189. 

salii^las,  88. 
Strontium  salts,   327. 
Strophanthin,  341,  846,  347,  348. 
Strophanthinum,  341. 
Strophanthus,  338,  341,  379. 

kombe,  841. 

seed,  847. 
Strychnin,  90,   349,   350,  &52. 

vasoconstrictor,   effect  of,  375. 

nitrate,  851. 

sulphate,    851. 
Strychnina  nux  vomica,  350. 
Stjrptics,    199. 
Sugar,  46. 

of  lead,    191. 

of  milk,    383. 
Sulphonal,    824,    321. 
Sulphonethylmethane,    321,    824. 
Sulphonmethane,  321,  324. 
Sulphur  lotum,   58,   420. 

ointment,  68,   437. 

precipitatum,  68,  420. 

sublimatum,  38,  58,  420. 

washed,    68. 
Sulphuric   ether,   159,    361. 
Sulphurous  ozid,  88. 
Sumbul  root.   358,   482. 
Sunburn,    281. 
Sunlight  and  heat,  81. 
Supersaturated    air,    32. 
Suprarenal   alkaloid,   236. 
Suppositories,    423. 
Suprarenal  gland  desiccated,  198, 

100,  236. 
Suprarenin,   199,    236. 
Surgical   dressings,    51. 
Sweet  flag,    148. 

orange  peel,   tincture  of,   463. 
Swertia  chirayita,  146. 
Syphilis,   130. 

tertiary,    139. 
Syrup  of  blackberry   root   bark, 
185. 

of  citric   acid,    465. 

Fellows',  117. 

of  hydriodic  acid,  138. 

of  hypophosphites,     compound, 
119. 

of  iodid  of  iron,   188. 

of  ipecac,  274. 

of  orange,    465. 

of  red  rose,   185. 

of  senna,    398. 

of  squill,    281. 

of  squill,  compound,  276,  282. 

of  tar,   282,   288. 
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Synip  of  tolu,  280. 

of   white   pine,   276. 

of  wild  cherry,  287,  466. 
SyrupuB,    450. 

acadx,   289,   467. 

acidi  citrici,  465. 

oalcii  lactophoephatis,   120. 

ferri    iodidi,    138. 

ferri,    quininx    et    stiychinnae 
phoephatum,  98. 

lactucarii,   305. 

picia  liquids,  282. 

pnini  virginiaiix,   287,  466. 

aurantii,    465. 

sanparillx  compodtus,  466. 

senegx,    275. 

tolutanus,  466. 
Tablets,  soda  mint,   157. 
Taenia  inermis,  446. 

saginata,  445. 

serrata,    446. 

solium,   445. 
Talcmn,    57,    401. 
Tamar-Indien,    399. 
Tamarindus,    410. 
Tannate  of  pelletierin,   450. 
Tannic  acid,   180,   182,   184. 
Tannin,   180,   182,   461. 
Tapeworm,    184,    445. 
Tar.    47,   57. 

ointment,    57. 

soap,   436. 
T.irtar    emetic.    223.    *27tt. 
Tta.     1^^.     3S1. 
Tet'tli.    carious.    327. 
Tt-niafuircs.    445. 

<»ffioial  substances  nsed  as,  447. 
Tenicidt^,   44."). 
TtTobone.   2S3. 
Terebine,    2S3. 
Terebinthina,   207. 
Terpin  hydrate.   2S2,   2S4,   2So. 
Tetra-iodopyrrol,    53. 
Thallin.    314. 
Thea  sinesis,   3S1. 
Thebaica,    297. 
Tlieobromin,    3S1. 

s.idium,    382. 
Thermometers,      clinical,      disin- 
fection   of,    43. 
Thermo-caiitery,    224. 
Thymol.    5C,   SI,   82,   444,   ^r^C,. 
Th.\-mol  iodid,  51$,  5o. 
Thymus    vulgaris,    oil    of.    56. 
ThynMd    gland,    125,    141. 

disease,   125. 
Tinctura  aconiti.   248,   307. 

arnicap,    204. 

asiifetid;p,    157. 

aurantii  amari,    14S. 


Tincture  aurantii  dulcis,   463. 

benzoini  composita,  281. 

calendula,   204. 

calumbae,   146. 

cannabis   indies,   304. 

cantharidis,    219. 

capsici,   155,   208. 

cardamomi      composita,       464, 
468. 

cimicifugae,    149. 

cinchonae,    150. 

cinchons    composita,    150. 

digitalis,    341. 

ferri   chloridi,    94,    192. 

gambir  composita,   184,   lg8. 

gentians  composita,   14&. 

hydrastis,    149. 

iodi,   80,  138,   215. 

ipecacuanhs   et   opii,    301. 

kino,    186,    187. 

lactucarii,    305. 

lavanduls  composita,    464. 

limonis   corticis,    464. 

moschi,   358. 

nucis  vomicae,   150,   461. 

opii,    299. 

opii  camphorata,     299. 

opii  deodorati,    299. 

quassix,   146,   442. 

scillx,    282. 

serpentaris,    1^9. 

strophanthi,    342. 

tolutana,    380. 

Valeriana*,    434. 

vanilhe,    464. 

veratri,    370. 

vibumi    opuli    composita,    433. 

zingiberis,    154. 
Tincture  of  aloes,  397,  401. 

of  aloes   and   nijTrh,    397. 

of  calumba,    461. 

of  cardamom,   464. 

of  cudbear,    4fi8. 

Huxam's,    150. 

of  krameria,    1S7,    188,    190. 

of  larkspur,    438. 

of  soap,    camphorated,    205. 

of  stavesacre,    438. 

of  sweet   orange    peel,    463. 

of  thebaica,    297. 
Toluifera  balsamum,    270. 
Tonics,    general,    90. 
Toxicodendrol,    222. 
Toxicology-   of  strychnin,   350. 
Tragacanth,     mucilage    of,     229, 

467. 
Tri-iodomethane,    51. 
Tricophyton    tonsurans,    436. 
Trional,'  321,    324,   325. 
Tri  -  oxv  -  methvl  -  anthroquinone, 
394! 
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Trocliisci    acidi    tannici,    184. 

aramonii   chloridi,   284. 

gambir,  186. 

glycyrrhizae  et  opii,  289,  301. 
Trypanosomiasis,  114. 
Trypsin,    166. 
Tubercle  bacillus,    73. 
Tuberculosis,   117,   121,    124,   420. 
Turlington's   balsam,    281. 
Turpentine,   207. 
Tully's  powder,  3U0. 
Typhoid   bacilli,    32,    42,    75. 

fever,    79. 
Tyree's    antiseptic    powder,    55. 
Tyrosin,    70. 

Ulcerations  of  throat,   195. 
Ulcere,  66,  188. 
Ulmus,    213. 

fulva,    213. 
Unguentum,   231. 
Unguentum  aquae  rosae,   231. 

belladonnae,    244. 

hydrargyri,   60. 

hydrargyri    ammoniati,    228. 

hydrargyri  nitratis,   227. 

hydrargyri  oxidi  rubri,   60. 

iodi,    215. 

phenolis,   251. 

picis   liquids,    57. 

stramonii,  246. 

sulphuris,   58,    437. 

veratrinae,   248. 
United   States   Pharmacopeia,   7. 
Urea,   383. 

Urethane,   313,   321,    825. 
Urginea   maritima,    281. 
Uric   acid  solvent,   387. 
Uriform,  386. 

Urine,    discoloration    trom    phe- 
nol,  55. 
Urotropin,    384. 
Uva  ursi,  386. 
Vagina,   antisepsis  of,   65. 
Vallet's    mass,    95. 
Valeriana,    434. 
Valeriana  officinalis,  434. 

pills,    95. 
Vasoconstriction,    198,    347,    379, 

380. 
Vasoconstrlctora,    197. 
Vasomotor  spasm,   374. 
Vegetable  calomel,    407. 
infusions,    389. 


Vehicles,     substances     used     as, 

457. 
Veratrin,  247,  248,  370. 

ointment,    248. 
Veratrum,    369. 

viride,   369,    370. 
Vermicides,    439. 
Vermifuges,   349. 
Vesication,  3417,  218. 
Vesicants,   217. 
Viburnum   prunifolium,    433. 

opulus,   433. 
Vinegar  of   opium,    299. 

of  squill,   281. 

Vinum   album,    464. 

antimonii,    276. 

ergotap,    430. 

ferri,   98. 

ferri    amarum,    98. 

ipecacuanhae,    274. 

opii,    299. 

rubrum,    464. 
Vioform,    53. 
Virginia  snakeroot,    149. 
Vitis   vinifera,    465. 
Volatile  oils,   46,   56. 
Warts,   225,    228. 
Watere,   medicated,   459. 
Whey,   171. 

Whisky,    205,    360,    361. 
White    mustard,    209. 
Wine  of  ipecac,   274. 

of  iron,    bitter,    104. 

white,    464. 

of  opium,   299. 
Winslow's  Soothing  Syrup,  Mrs., 

158. 
Wintergreen,    463. 
Witchhazel    extract,    204. 
Worm   seed,    American,    444. 
Wool  fat,    229. 

Yellow   mercurouB   iodid,    128. 
Zinc  acetate,   102,  456. 

and  arsenic  chlorid,   226. 

chlorid,    65,    226,   456. 

oxid,  57,  192. 

phenolsulphonate,      81,      191, 
456. 

salts,   use  of,    196. 

sulphate,   191,   456. 

sulphocarbolate,    191,    456. 
Zinci   valeras,    434. 
Zingiber,   154. 
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